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CLAIM AMENDMENTS 



Ciafms 1-111 {Canceied). 

112. i(Currently Amended) An in vitro process for producing more than one copy of a 
DNA molecuie of interest, said process compnsing the steps of; 

(a) providing a nucieic acid sample containing said DNA moiecule of interest; 

(b) contacting said sample witti a mixture comprising, (i) nucleic acid 
precursors; (ii) one or more specific polynucleotide primers comprising at least one 
ribonucleic acid segment, each of which primer comprises a sequence complementary 
to a distinct sequence of said DNA molecule of interest; (iii) an effective amount of a 
nucleic acid producing catalyst; and (iv) RNase H; 

(c) carrying out nucleic acid synthesis to extend a primer bound to said DNA 
molecule of interest and produce a poly nucleotide comprising an RNNDNA hybrid, 
thereby generating a substrate for RNase H; and 

(d) digesting said substrate with RNase H to remove said ribonudeic acid 
segment of said extended primer, wherein said removal aiiows another primer binding 
event to occur With Svi . (. ^ S(.\ * %\^\xo.."t oimtrs^conMilioaJlltM 
V ^^0^1 0 -^c ^c^cj^H-^ * 0 ^ X V " said DNA moiecule of interest, 
thereby producing multiple copies of said nucieic adds of interest b^MtifilMJiM 



113. {Previously Presented) The process of ciaim 112 wherein said primers (is) 
comprise modified nucieotides. unmodified nucleotides or a combination thereof. 

114. (Previously Presented) The process of ciaim 1 12, wherein said primers (ii) 
comprise sequences noncomplementary to said distinct sequence of said DNA 
molecuie of interest. 
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t15. (Previously Presented) The process of claim 114> wherein said primers (ii) 
comprise from about 1 to 200 non compiementary nucteotides or nucleotide analogs. 

116. previously Presented) The process of cfaim 112, wherein said prirtiers (ii) further 
coiTfiprise deoxyribonucleotides. 

117. previously Presented) The process of claim 112, wherein said nucieic acid 
produdng catalysts (iii) comprise DNA polymerase, reverse transcnptase or a 
combination thereof. 

118. (Previously Presented) The process of claim 117, wherein said DNA polymerase 
comprises E. coii DNA polymerase I, Kienow poiymerase, potymerases derived from 
thermophilic bacteria or a combination thereof. 

119. (Previously Presented) The process of claim 118, wherein said polymerases 
derived from thermophtiic bacteria comprise Taq DNA polymerase. 

120. (Previously Presented) The process of claim 112, wherein said mixture recited in 
step (b) comprises labeled nucleic acid precursors, one or more specific labeled 
polynucleotide primers, or a combination of both. 

Claims 121-122 {Canceled) 

123. (Currency Amended) A process for multiply initiating polynucleotide or 

oligonucleotide synthesis of a DNA molecule of Interest comprising: 

(a) providing a sample containing said DNA molecule of interest; 

(b) contacting said sample with a mixture comprising; (s) nucleic acid precursors; (si) one 
or mom specific copolymer primers comprising at least one DNA segment and at least 
one RNA segment, each of which primer comprises a sequence complementary to a 
distinct sequence of said DNA molecule of interest; (tit) an effective amount of a nucleic 
acid producing catalyst; and (iv) RNase H; 
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(c) producing at feast one copy of said DNA molecute of interest by using said nucteic 
acid producing catafyst (lii) and said DNA rnoiecules of interest as templates to extend 
said copolymer primer; and 

(d) removing said RNA segrnent of said extendod copdiymer primer from said 
template by digesting with RNase H to bind ano^er £ogx£ti§!^„copGiymer primer to 
said template and initiate synthesis, 

fe^fefe^-fnyftl^y4«j^a^mf§o Jia^ poiynucleotide or oligonucleotide 

synttiesispccwg. 

124. (Previously Presented) The process of claim 123, wherein said primers comprise 
modified nucleotides, unmodified nucleotides or a combination thereof. 

125. (Previously Presented) The process of claim 123, wherein said primers further 
comprise sequences that are noncomplementary to said DNA moiecule of interest. 

126. (Previously Presented) The process of claim 125, wherein said primers comprise 
from about 1 to 200 noncomplementary nucleotides or nucieotide analogs. 

127. {Previously Presented) The process of claim 123, wherein the nucleic acid 
producing catalyst (iit) comprises DNA polymerase, reverse transcriptase or a 
combination thereof. 

128. {Previously Presented) The process of claim 127, wherein said DNA polymerase 
comprises E. coii DNA polymerase 1, Kienow polymerase, polymerases derived from 
thermophilic bacteria or a combination thereof. 

129. (Previously Presented) The process of claim 128, wherein said polymerases 
derived from thermophilic bacteria comprise Taq DNA polymerase. 

130. (Previously Presented) The process of claim 123, wherein said mixture recited in 
step (b) comprises labeled nucleic acid precursors, one or more specific labeled 
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poiyrtucleotide prirners or a combin^ori of both. 



Ciafms 131-132 (Canceled). 

133. {Cumn^y Amended) An in vitm process for producing more than one 
coiTfiplementary copy of an RNA moiecule of interest, said process comprising the steps 
of: 

(a) providing a nucieic acid sample containing said RNA moiecule of interest; 

(b) contacting said sample containing say„RNA with a mixture comprising: (i) nucieic 
acid precursors; (ii) one or more polynucleotide primers wherein said primers comprise 
(A) at least one ribonucleic acid segment and (8) a sequence complementary to a 
distinct sequence in said RNA molecule of interest; {iii} an effective amount of a nucieic 
acid producing catalyst; and (iv) RNase H; 

(c) producing a first DNA copy from said RNA molecule of interest, by binding said 
poiynucleotide primer with said RNA molecule of interest as a template; 

(d) using said first DNA copy as a template to produce a double-stranded nucleic add 
comprising a second copy complementary to said DNA copy produced in step (c); and 

(e) removing said ribonucleic acid segment of said extended primers with RNase H from 
said first DNA co£y_ofth« double-stranded ^opy-nucMc^tciCproduced in step (d) to 
generate a primer binding site on said second copy of (€d) to render said primer binding 
site available for subsequent primer binding and extension events aM-^?o4y«lfi§|o 

vfic^-^ more than one copy of said RNA molecule of interest. 

134. {Previously Presented) The process of claim 133, wherein said primers (ii) 
comprise modified nucleotide, unmodified nucleotides or a combination thereof. 

135. (Previously Presented) The process of claim 133, wherein said primers (Ii) further 
comprise sequences noncomplementary to said distinct sequence of said RNA of 
interest 

136. {Previously Presented) The process of clafm 135, wherein said primers (ii) further 
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comprise from about 1 to 200 fjoncompfementary nucSeofides or nucteotido anafogs, 

137. previously Presented) The process of claim 133, wherein said prirners (ii) further 
comprise deoxyribGnucleotides. 

138. previously. Presented) The process of daim 133, wherein said nucleic add 
produdng catalysts (iii) comprise DNA polymerase, reverse transcriptase or a 
combination thereof. 

139. (Previously Presented) The process of daim 133> wherein said DNA poiymerase 
comprises E. co!i DNA poiymerase f, Kienow poiymerase, polymerases derived from 
thermophiiic bacteria, or a combination thereof. 

140. (Previously Presented) The process of ciaim 133> wherein said polymerases 
derived from thermophilic bacteria comprise Taq DNA polymerase. 

Claims 141-142 (Canceled). 

143. (Currenfly Amended) An ii«stitlcjn vitro process for producing more than one 
copy of a DNA molecule, said process comprising the steps of: 

(a) providing a nucleic acid sample containing or suspected of containing said DNA 
molecule; 

(b) contacting said sample with a mixture comprising: (i) nucleic acid precursors, (ii) 
specific polynucleotide primers comprising at least one ribonucleic acid segment, each 
of which primer is substantially complementary to a distinct sequence of said DNA 
molecule, (tis) an effective amount of a DNA polymerase; and (tv) an effective amount of 
RNase H; 

(c) allowing said mixture to react under isostatic conditions of temperature, buffer 
and tonic strength, thereby il producing at least one copy of said DNA molecule by 
extension of said primer; and MMiil removing ribonucleotides from said nbonucleic acid 
segment using said RNase H, to regenerate a primer binding site on said DNA 
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moiecuie, to render said primer binding site avatfabte for another primer binding event to 
more than one copy of said DNA molecule yr^MJ^ag!M!^.gS!Hl!^!SM. 

144. previously Presented) The method of claim 143, wherein said primers are 
DNA/RNA copolymers which comprise said RN A segment, and further cornprise a DNA 
segment. 

145. previously Presented) The rnethod of claim 143, wherein said primers further 
comprise sequences which are non-complementary to said DNA moiecuie. 

146. (Currently Amended) An ^ - ^ m vitro process for producing more than one 
copy of a DNA molecule, said process comprising the steps of; 

(a) providing a nucleic acid sample containing or suspected of containing said DNA 

molecule; 

(b) contacting said sample with a mixture comprising: (i) nucleic acid precursors, 

(fi) specific polynucleotide primers comprising at least one ribonucleic acid segment, 
each of which primer is substantially complementary to a distinct sequence of said DNA 
molecule, and (lii) an effective amount of a reverse transcriptase having RNase H 
activity; 

(c) allowing said mixture to react under isostatic conditions of temperature, buffer and 
ionic strength, thereby producing at least one copy of said DNA moiecuie by extension 
of said primer; and 

(d) removing ribonucleotides from said ribonucleic add segment using said reverse 
transcriptase, to regenerate a primer binding site on said DNA molecule, to render said 
primer binding site available for another primer binding event a^^><^"H>er-;Vby ps 

. . more than one copy of said DNA moleculejjndeLM^tliiSXSQMSOS- 

147. (Previously Pressntsd) The metiiod of claim 146, wherein said primers are 
DNA/RNA copolymers which comprise said RNA segment, and further comprise a DNA 
segment. 
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148. (Previously Presented) The method of cfatm 146, wheroin said primers furthef 
coiTfiprise sequences which are non-compfementary to said DNA moiecule. 

149. previously Presented) The process of claim 143, wherein said mixture rec(te<i in 
step (b) comprises iafaeled nucleic acid precursors, one or more specific iafoeied 
poiyhucieotide pnmers or a combination of both. 

15D. previously Presented) The process of claim 149, wherein said polynucleotide 
primers comprise from about 1 to 200 noncompfementary nucleotides or nudeotide 
analogs. 



REMARKS 

Appiicants would first like to thank Examiner Katherine Salmon for her time and 
helpful suggestions during the telephonic interview on June 16, 201 0 with Appficants' 
representative, CheryJ H. Agris. The subsi^nce of the interview is provided below. 

As discussed during the intetview and as will be discussed in further detail below, 
claims 112, 123, 133, 143 and 146 have been amended to more distinctiy ciaifftthe 
subject matter of the invention. Applicants reserve the right to file contlrtuation and/or 
divisional applications containing claims encompassing the canceled subject matter. As 
will be discussed in further detail below, tiie amended claims contain no new matter and 
are supported by the specification. 

1. SUBSTANCE OF INTERVIEW 

A. Brief Description of any Exhibit Shown or any Demonstration Conducted 

No exhibit was shown and no demonstration was conducted. 

B. identification of Claims Discussed 

Claims 112, 123, 133, 143 and 146 were discussed. 

C. Identification of Specific Prior Art Discussed 

As will be set forth in further detail below, Scheele et at, US Patent No, 
5,162,209 (hereinafter "Scheele"), Schuster et al., US Patent No. 5,169,706 (herefnafter 
■'Schuster") and Vary et aL, US Patent No. 4,851,331 (herefhafter 'Vary"), 

D. Identificatioit of Principal Proposed Amendments of a Substantive Nature 

Discussed 

Amendmentsto claims 112, 123, 133, 143 and 146 were discussed. 

E. Identification of Genera! Thrust of Princtpa! Arguments presented to the 
examiner 

The claim amendments overcome the prior art rejections. 
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F. A General intiication of Any other Pertinent Matters Discussed 
The ExamineF requested clarification of the term "isostetic". 



Q. Oenerai Results or Outcome of ths Interview 

Appficants wfH present arguments showing that the am8ncie<i claims are not 
anticipated by or obvioMs over the cited references and will ctariiy the meaning of 



2. The Rejections Uiider 35 USC §102 

Claims 112-120, 123-130, 143-145, 149-150 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Scheele. There are three independent claims mentioned: 
claims 112, 123 and 143. Each of the rejections of the independent ciaims is discussed 

in detai! betow. 



2.1 Claims 112-120 

The Office Action on pages 11-14 specifically states: 

(B) The reply asserts that there is an important distinction 
between the instant invention and the method of Scheeie, 
which can be seen in Scheefe's figure 5 {p. 21 1** full 
paragraph of arguments). The repfy asserts that in Figure 5, 
RNase H digestion is used to remove an RNA primer, but 
the newly exposed singie stranded region is not used for 
binding of another RNA primer, but rather it is digested with 
a singie strand specific exonuclease thereby preventing any 
subsequent primer binding events (p. 21 1st fuH paragraph of 
arguments). 

The reply assert that there is therefore no description in 
Scheeie for preserving the single stranded segment that is 
generated by the treatment of an RNA primer with RNase H 
so that more binding and extension events can tai<e piace to 
generate more copies of the nucleic add (p. 22 1st 
paragraph). The reply asserts that teachings of Scheeie 
\¥0uld not aliow such an event to take place because the 
exonudease is present at the same time as the RNase H, 
eliminating the primer biding site that would be needed for 
binding of a second RNA primer (p. 22 1 ^' paragraph). The 
reply asserts that the step before the RNase H step entails 
the inactivation of Pol I, which would render the polymerase 
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incapabie of using the RNA primer to make a second copy 

(p. 22 paragraph).., 

.....The repiy seems to be asserting that daim 112 requires 
the same primer binding even to occur, however, the claim 
has not foeeri timtted to such a step, Specificail^ step d 
ret^uires digestion with RNase H wherein the remova! allows 
for another DNA molecule to be produced. Herein in the 
instant case, Scheele et ai, teaches the ampWication via 
PGR. Scheele et ai teaches a sample of ds cDNA is 
prepared and added to its RNA primer with its DNA tai! 
extension intact and excess RNA primers and excess ofigo 
(dT). Taq and dNTPs are further added. The mixture is then 
subjected to PCR and then RNase is added. As such 
Scheeie et ai. teach that multipie copies of the DNA 
molecuie of interest are produced. The applicant seems to 
be asserting that the main difference between Scheeie et ai. 
and the claimed method is that the claim method requires 
the addition of RNase H before multiple copies are 
produced. However, the cfaim has a iarger breadth than this 
limitation. Step d only requires the digestion of the substrate 
With RNase H so that the substrate is capable of another 
primer binding event to occur. The wherein clause does not 
limit the last step to a positive recitation of removing the RNA 
segment with RNase H and then producing another DNA 
molecuie by performing steps a-d. 

(C) The reply points to column 2 (19) of the '926 application 
which states "the regeneration of a primer binding site 
thereby allows a new priming event to occur and the 
production of more than one copy of said specific nucleic 
acid (p. 22 2"** paragraph). The reply asserts that a priming 
event would be considered to be both the binding of a primer 
to its compiementary site as well as extension and 
consequently a second priming event results in synthesis of 
a second copy (p. 22 2nd paragraph). The repiy asserts that 
although Scheeie describes the use of an RNA pnmer, he 
teaches away for this priming event because he carries out a 
step that prevents second binding events after RNase H 
digestion (p. 22 3rd paragraph) 

As stated above, the claims are not limited to production of 
the second copy of the nucleic acid by the steps of a-d. 
Rather the claims are limited to production of multiple copies 
of the nucleic acid and the digestion with RNase H, Herein it 
is the position of the examiner that the claims are not limited 
to such a recitation of positive active steps. Further it is not 
clear where the applicant is pointing to with the recitation of 
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the '926 application as this application does not appear to be 
either the application number of the instant application or the 
application number of Scheeie et al. However it is noted that 
the claims are not limited to particular priming events, but 
rather the wherein clause merely requires that the removal 
step Will have the property or the ability of another primer 
binding event to occur. 

(D) The reply asserts that step d has been amended to 
specifically claim other binding events by dairriing "digesting 
said substrate with RNase H to remove said ribonucleic add 
segment of said extended primer, wherein said removal 
allows another phn -ing event to occur with said nucleic acid 
of interest" (p. 22 last paragraph -p. 23 1** paragraph),., 

...As stated above, the claims are not limited to production of 
the second copy of the nudeic acid by the steps of a-d. 
Rather the claims are limited to production of multiple copies 
of the nudeic acid and the digestion Vv-ith RNase H. Herein it 
is the position of the examiner that the claims are not limited 
to such a recitation of positive active steps. Further it is not 
clear where the applicant is pointing to with the recitation of 
the '926 application as this application does not appear to be 
either the appiication number of the instant application or the 
application number of Scheeie et ai. However it is noted that 
the claims are not limited to particular priming events, but 
rather this wherein statement does not require any active 
process to occur, it merely requires that the removal step wiii 
have the property or the ability of another primer binding 
event to occur. 



Before substantively responding to the rejection, Applicants wish to point out that 
US 2005/0123926 also referred in the previous response as the '926 application is the 
published version of the instant application. Applicants intentions in using the published 
version was strictly for the purpose of making it easier to cite appropriate passages of 
the disclosure that are relevant to points being discussed in our Response. Applicants 
will again make use of the published appiication for references in this response and 
hope that it will now be clearly understood that references to the *926 application" will 
refer to passages taken from the U.S. 2005/0123926 appiication. For examiner's 
reference, the '926 application is attached hereto as Appendix A. 
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Appiicants note, with respect to the Office Action, that reference is made to 
Scheeie concerning the use of RNase to cfigest RNA moieties in a primer (cited as 
being present m column 3 and 4 as we!i as Figure 5) and the use of PGR to make 
multiple copies (crted as being in column 8). However, even though Scheele describes 
the use of RNase H for digestion and the use of PGR would involve another priming 
event take place, there is no description in Scheele of a priming event being due to the 
removal of a primer segment by RNase H as re<i!J|fl<t by the claim. In contrast, a 
subsequent priming event is described even in the Office Action as being allowed by tfie 
Mse of denaturation: "Therefore in a PCR cycle the resiiitant dsDNA of step c would 
be denatured such that the strands of DNA produced which are identical to the DNA 
of interest caiijbejjsedj^ 

interest " {Page 4 of the Office Action with emphasis added). There is no description 
in Scheele itseif that RNase H digestion "allows another priming event to occur" as 
required for step (d) of the method of claim 1 1 2. Since RNase H does not perform this 
function in the method of Scheele, they are forced to substitute another method, 
thermocycling, for regeneration of a primer binding site As Applicants have noted in 
the previous response, there is a teaching away from the use of RNase H removal to 
generate a new priming site since as seen in Figure 5, the next step after removal of the 
r(G)n primer segment by RNase H, is a further removal of the homopolymeric d{C)n 
segment by T4 DNA polymerase; quite deariy the this step will not allow the d(C)r, 
segment to be used again for a priming event. It isn't a question that the RNase 
digestion in claim 112 is allowing the "same primer binding event to occur" (page 12 of 
the OfHce Action), but rather that RNase H digestion in Scheele is not responsible for 
allowing any particular primer binding events to take place and only denaturation is 
used to allow further priming events. As such, Applicants are unable to see how the 
series of RNase H and T4 DMA polymerase digestions described in Scheele is a series 
of events that wouid justify a teaching of ^vherein said removal allows another priming 
event to occur'. No connection between RNA removal and allowing the template to be 
used for another priming event is present in Scheele. These are independent events 
where a) RNase H is used to generate a single-stranded "taii' that is subsequently 
removed by T4 DNA polymerase and b) PCR carries out a series of subsequent primer 
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binding events but neither a) or b) is dependent on the other, if a primer is then used in 

PGR reaction in the remaining doubie-stranded portion, this would take place tn &e 

(jouble-stnanded portion that woultJ be totally independent of whether there was removal 

of the homopolymeric segments by RNase H +T4 DNA polymerase or not. This is also 

true in the context raised in the Office Action concerning the use of PCR cited from 

column 8 of the Scheele reference where part of the method is described in column 9, 

lines 2-5 of Scheele as follows: 

.....the RNA.DNA homopolymeric extensions on each ds 
cDNA molecule so generated can be removed with RNase H 
and T4 DNA polymerase , as described in the Example 
given above, (emphasis added). 

Clearly even in conjunction with PCR, the RNase H removal is not being used to allow 

another primer binding event /7g>/'5i9 but is part of a "trimming" process dedicated only to 

removing the primer binding site used for the first priming and extension event. 

Applicants assert that claim 1 12 is clearly distinguished from the Scheele 

reference. However, in order to further prosecution and to emphasize features of the 

present method that is distinct from those of Scheele, step (d) and the "thereby" portion 

of claim 112 to emphasize the connection between RNase digestion and subsequent 

primer binding events that results in production of more copies as follows: 

(d) digesting said substrate with RNase H to remove said 
ribonucleic acid segment of said extended primer, wherein 
said removal allows another priming event to occur with said 
one or more specific potynucieottde primers comprising 
at ieast one rSbonucieic acid segment complementary to 
said DNA molecule of interest, 

thereby producing multiple copies of said nucleic acids of 
interest by m^g^ps of safd steps (c) and (d). 

Applicants wish to potnlout that claim 112 as amended requires that (a) another 

priming binding event takes place because(b) an RNase digestion takes place. Further, 

as written, only the "specific polynucleotide primers comprising at least one ribonucleic 

acid segment" are present in the mixture provided in step (ta) of claim 112 and 
consequently they would be the only primers available for "another primer binding 
event". This gives a particular reason for the removal by RNase H since the digestion of 
the RNA segment would then allow the regeneration of the same primer binding site 
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that was used in step (c) and thefeby another priming event should automaticafiy 
undergo the same extension arid subsequent RNase H remova! descritjed for the first 
primer binding event sines the mixture provided in the contaetsng step (b) contains the 
nucleic add producing catalyst and RNase H. Applicants believe that it is abundantly 
ciear that regeneration of a primer binding sequence allows a repetition of the previous 
set of reactions . For instance, [0018] of the '926 application states that: 

By removing such sequences, a primer binding site is 
regenerated thereby allowing a new priming event to occur 
and production of more than one copy of the specific nucleic 
acid. 

and in [0019] of the '926 application it states: 

The regeneration of a primer site thereby allows a new 
priming event to occur and the production of more than one 
copy of said specific nucleic acid. 

and in 10020] of the '926 appiication it states that; 

The regeneration of a primer site thereby allows a new 
priming event to occur and the production of more than one 
copy of said specific nucleic acid. 

and (h [0054] of the '826 appiicatiori it is stated that: 

Under conditions where the primer is an oiigonucleotide or 
copolymer, the primer can be removed from its cognate 
binding site using specific enzymatic digpstipn (e.g. RNase 
H, restriction enzymes and other suitable nucleases) such 
that another primer can bind and initiate synthesis. This can 
be used as a system for the multiple initiation of the 
synthesis of poiynucieottde or oligonucieotide product. 

Thus, it can be seen that the regeneration of a primer binding site is directiy responsible 

for a subsequent binding and extension of another primer. As such, it is clearly seff- 

evident that in a mixture of DNA templates and primers comprising RNA segments, the 

binding and extension of one such primer followed by digestion with RNase H will 

regenerate a primer binding site that would be used for binding from the pool of 

unextended primers comprising RNA segments which would again be extended by the 

nucleic acid catalyst present in step (b). This other copy of the primer with an RNA 

segment hybridized to the DNA tempiate is the same substrate that was used in the 
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initia! RNase H digestion and should undergo the same binding, e}{atensfon and digestion 
process, thereby regenerating another primer biriding site and so on. 

Claims 113-120 ultimately depend from ciaim 112. Therefore, arguments made 
with respect to claim 112 would apply to these claims as we!!. 



2.2 Claims 123-130 

Tlie Office Action on page 7 with respect 123 states; 

Scheele teaches a method of adding excess primer (e.g, 
multipie copies of the copolymer pnmer) (Column 8 lines 58- 
60). Scheele el al. teaches that once the dsDNA is 
generated RNase H is used to remove the RNA primer 
(Column 9 lines 1-5). Therefore once the RNA segment fnsm 
the primer is removed the template is used to amplify 
another target strand by using another copolymer primer. 

The Office Action on page 16 further states with respect to claim 123: 

(G) The reply asserts that with reference to page 7 and 
comments on claim 123, the same remarks, which have 
been stated with regard to clasm 112, are maintained (p. 24 
1^* fui! paragraph). The reply asserts that on p. 8 of the office 
action there is a more complete description of the adapted 
PCR method of Scheele, but that is an alternative 
methodology wherein the use of RNase H has been 
eiimtnated and the primer removal is carried out by the PCR 
{p. 24 3"* paragraph). The reply asserts that the RNase H 
step is only added by Scheeie after amplification in 
conjunction with exonuclease and tt is not responsible itself 
for any amplification but only trimming the PCR product (p, 
24 3rd full paragraph). The reply asserts that therefore 
Scheele actually teaches that once a target strand has been 
amplified by another polymer, the RNA segment from the 
primer is removed and that there is no description in the 
Scheeie reference of any amplification taking place after the 
RNase H step {p. 25 1** paragraph),.. 

,,, Again these arguments are drawn to the interpretation of 
step d. It is noted that the wherein clause does not require 
any active process to occur, it merely requires that the 
removal step will have the property or the ability of another 
primer binding event to occur. Step d does not specifically 
require amplification after digesting, but rather requires 
digestion and multiple copies to be produced. Therefore the 



16 



teachings of Scheele et a!, provide ai! the Hmitations of the 

positive active steps of the ciaims. 

Applicants, in response, again assert that there ss no connection in Scheeie 
between RNase removai of an RNA segn^ent from an extended primer to provide for a 
subsequent priming event. RNase H ss not used by Scheele to bind another primer, but 
rather denaturation is used to bind primers in subsequent steps, in order to more 
distinctly claim the subject matter of the invention, step (d) and the "thereby" phrase of 
daim 123 has been amended to read as follows: 

(d) removing said RNA segment of said extended copoiymer 
primer from said template by digesting with RNase H to bind 
another copy of said copoiymer primer to said template and 
initiate synthesis, s o that.r nuit|t>|8„,inM^^ 
poiynucieotide or oligonucleotide synthesis occurs . 

As amended, claim 123 cleariy describes that a segment Is removed in order to bind a 

primer and initiate synthesis. 

With regard to remarks on page 7 of the Office Action that "Scheeie teaches a 

method of adding excess primer (e.g. multiple copies of the copolymer primer)", 

Applicants note that Scheele (column 8 lines 58-60) states: 

to a sample of ds cDNA prepared by the method of the 
invention witii its RNA /DNA extension still intact , is added 
excess RNA primer {identical to the RNA primer used to 
generate the original ds cDNA) and excess oiigo{dT) 

the mixture is subjected to an appropriate number of 

PGR temperatures\ cycles in a PGR machine..." (emphasis 
added) 

It would follow that for the RNA primer/DNA tail extension to be intact in this 
embodiment of the method of Scheele, there must be an obligatory omission of the 
RNase H step previously described by Scheeie. Removal of the RNA primer segments 
from templates is then earned out by thermocyciing and not by RNase H treatment 

in contrast, amended claim 123 clearly states that the RNase H digestion is the 
mechanism by which anotiier copy of the copolymer is able to bind and initiate another 
extension event. The provision of a supply of copolymer primers in contacting step (b) 
provides a pooi from which unextended copoiymer primers can bind to a template after 
an extended copoiymer primer is digested with RNase H. 
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Claims 124-130 depend from claim 123. Therefore, arguments mad^ with 
respect to ciaim 123 would apply to cfatms 124-130 as well. 

2.3 Claims 143-14S and 149-150 

The Office Action on pages 8 and 9 assert with respect tc? claim 143; 

With regard to CMm 143, step a, Scheeie teisches providing 
a first DNA strarid (e.g. a DNA molecule of interest) (Column 
3 lines 25). 

With regard to step b, Scheeie teaches contacting the DNA 
vyith dNTPs {e.g. nudeic acid pmcui^oi^) (Cotumn 4 tines 
20-22). Scheeie teaches a primer comprising an RNA 
segment and a DNA segment by teaching that some of the 
nucleotide sequence of the primer is an RNA sequence 
therefore tiie primer sequence would include DNA (e.g. a 
copolymer primer) (Column 3 lines 33-40). Scheeie teaches 
a method of adding E. colt DNA polymerase ! (e.g. effective 
amount of nucieic acid producing catalyst) (Column 4 lines 
14-15). Scheeie teaches a metiiod of adding RNase H 
(Column 4 lines 25). 

With regard to step c, Scheeie teaches a method of carrying 
out synthesis in the presence of the RNA primer to generate 
a polynucleotide comprising an RNA/DNA hybrid (Column 3 
lines 30-40 and Figure 5). The instant specification does not 
define isostatic conditions of temperature, buffer and ionic 
strength, Scheeie teaches combining the primer and the 
DNA molecule in a reagent solution at a particular heat with 
buffers that have a particular ionic strength to produce at 
least one copy of the DNA molecule by extension of the 
primer {Column 8 lines 1-15). Therefore Scheeie teaches a 
method of allowing the mixture to react under isostatic 
condition of temperature, buffer, and ionic strength. 

With regard to step d. Scheeie teaches a method of 
digesting the substrate with RNase H to remove the 
ribonucleic acid segment of the extended primer (Cofumn 3 
lines 30-40, column 4 lines 25-28, and Figure 5). Scheeie 
teaches that the method can by adapted to permit 
amplification of the sample of dsDNA by PGR methodology 
(Column 8 lines 58-60), Scheeie teaches that the reagents of 
the RNA primer, DNA target, dNTPs and Taq are placed into 
a PGR machine with the appropriate number of PGR 
temperature cycles (Column 8 lines 65-69). Therefore in a 
PGR cycle the resultant dsDNA of step c would be 
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denatured such that multtpfe copies of the DNA coyid be 

copied from the DNA of interest. 

Appiscants traverse the rejection. With regard to comments on page 8 of Itie 
Office Action concerr^ing Claim 143, the presence of the term "thereby" at the end of 
step (d) should be sufficient to point out that producing more than one copy is a 
consequence of regenerating a primer binding site by RNase H and therefore 
distinguishable from Scheele. However, since Appitcants have already included the 
limitation "under isostatic condftions" in the claim, Applicants are clarifying the 
significance of this iimitatjon by amending the preamble to stipuiate it is an isostatic 
process overall and steps (c) and (d) of the claim have been amended to more cleariy 
emphasize that step (d) Is not a separate step and takes place as a consequence of 
allowing said mixture to react under isostatic condittons. Applicants wish to specifically 
point out that the phrase *and thereby produdng* has been amended to recite "to 
produce-. Appitcants have also amended the nature of the binding site descriptions. 
The sections that are amended read as follows; 

143. (currently amended) An isostatic /n Vf^m process ftjr 
producing more than one copy . . . , 

(c) allowing said mixture to react under Isostatic conditions of 
temperature, buffer and ionic strength, thereby (IJ producing 
at least one copy of said DN A molecule by extension of said 
primer and removing ribonucleotides from said 
ribonucleic acid segment using said RNase H, to regenerate 
a primer binding site on said DNA molecule, to render said 
primer binding site available for another primer binding event 
to take fitace a^^ regenerated primer bindtriq site to 
produce more tiian copy of said DNA molecule under 
isostatic conditions . 

Applicants further wish to clarify as discussed during the interview between 

Applicants' representative, Cheryl H. Agrls and the Examiner on June 16, 2010 that the 

term "isostatic" means conditions under a given temperature, pH, ionic strength as 

stated in the first sentence of paragraph [0061]; 

Modification of the primers could either increase or decrease 
the binding of primer to the target at a given pii, temperature 
and ionic strength, in other words, at isostatic conditions of 
pH, temperature and ionic strength, e.g., ionic salt. 
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it is believed that the above amendrnents shouid dearly demarcate differences 
between the present invention and the method of Scbeele with respect to claim 143. 
Ciafms 144-145 and 149-150 uitimately depend from daim 143. Thus, arguments made 
with respect to claim 143 vs^ould apply to these ciaims as we!!. 

in view of the amendments of claims 112 , 123 and 143 and the above 
argurnents, Applicants assert that the rejections under 35 USC §102 have been 
overcome. Therefore. Applicants respec^tfully request that these rejec^tions Ije 
withdrawn. 



3. The Rejections Under 35 USC §103 

Two grounds of rejections under 35 USC §103 were made and are set forth 
beiow. 



3.1 The Rejection of Claims 146-148 

Claims 146-148 have been rejected under 35 USC §103{a) as being 

unpatentable over Scheeie (US Patent 5162209 November 10, 1992) ("Scheele") in 

view of Schuster et al. (US Patent 5169766 December 8, 1992) CSchuster"). The Office 

Action with respect to Schuster states on pages 17 and 18: 

(!) The reply assets that with regard to p. 13 of the previous 
office action and step d of claim 146, as previously 
discussed the daim has been amended to disclose that the 
RNase H is used to produce more than one copy which is 
not taught by Scheeie et al. (p. 27 2nd paragraph). 

With regard to daim 146, step c of the claim includes 
producing at least one copy of the DNA molecule by 
extension of the primer under isostatic conditions and then 
step d is removing the ribonudeotides from the RNA 
segment by reverse transcriptase to regenerate the primer 
binding site on said DNA molecule and thereby produce 
more than one copy of the DNA molecufe. The appiicant 
seems to be asserting that the production of the muitipie 
DNA copses is preformed in step d after the addition of the 
reverse transcriptase, however, based on the teaches of 
step c it appears that the DNA copies are produced in step c. 
The way the daim is written encompasses an interpretation 
that tie DNA copies are made in step c (e.g. the PCR step 
of Scheeie et al) and then the RNA is removed to regenerate 
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the primer binding site (e.g. the step of RNase H of Scheeie 
et af). Therefore although the primer binding site is avaifabie 
to another binding event, the muitipla copies are actually 
produced in step C- Step d does not require that another 
copy of the DNA molecuie be produced after the addition of 
the reverse transcriptase. 

Applicants, in response, take issue with the viewpoint expressed in the Office 

.Action that DNA copies are made in step (c) and that this is the same as the PGR step 
of Scheeie, since claim 146 expiicttly states that the reaction of step (c) takes place 
under isostatic conditions. This svould intrinsically e.xclude a thermocyciing process 
such as PGR. .Applicants would also state that the regeneration of a primer binding 
site and making it available thereby produces more than one copy. If it was thereby 
produced, the action required for it must have taken place. Furthermore, claim 146 has 
been amended to describe the entire process as being isostatic in nature and as such 
does not encompass a step that includes the thermocyciing steps of PCR described by 
Scheeie regardless of how one interprets the various steps of the claim. 

The Office Action further asserts with respect to Scheeie on pages 18 and 19: 

(J) The reply asserts with regard to p. 13 and the comments 
concerning claim146 the Scheeie primer is considered to be 
compiementary to the DNA of interest because the DNA of 
interest includes the added tail and for purposes of being 
described by claim 148, the Scheeie primer is not 
considered in the office action to be compiementary to the 
DNA of interest since it is now defined as not inciuding the 
added tail, as such the reply asserts that there is 
inconsistent definition provided by the office action 

.The reply seems to be asserting that the primers of 

Scheeie et al have been characterized by the examiner as 
both homopolymericand comprising noncompiementary 
sequences. However, this is not the case for Scheeie et al. 
Rather Scheeie et a! teaches a primer that comprises a RNA 
segment (Column 3 lines 33-40) and it includes a portion 
that is compiementary to an oligonucleotide tail added to the 
3' end of the target DNA template (Column 3 lines 25-35). 
Therefore the primer would comprise a sequence 
complementary to a distinct sequence of the DNA molecule 
of interest. Herein in Scheeie it would be the RNA segment 
which is compiementary. 
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Further it would comprise a portion which is 
noncomplementar^' to the DNA of interest. The 3' end is not 
compiementary to the DNA moiecule of interest but rather 
comptementary to the tail portion which is added to the DMA. 
Therefore the primers of Scheeie are taught to be partiaiiy 
comptementary to a distinct sequence of the DNA mGlecute 
and partiaily npncomptementafy.. . 

in response, Applicants assert that the primers or structures of Scheele woutd 

not erjcompass subject matter recited in claims 146-148, Applicants wish to cfarify that 

ciaim 148 does not say "sequences tfiat are non-compiementary to a portion of said 

DMA molecule" but ratiier they are described as "non-compiementary to said DNA 

molecule". Applicants note that in (0056] of the instant application, "substantiaily 

noncomplementary" ts defined as follows: 

in another aspect of the invention, the specific nucleic acid 
primers are not substantially complementary to one another, 
having for example, no more than five complementary base- 
pairs In the sequences therein. 

In contrast, in Scheele, the primers are as conceded in the Office Action 
noncomptementary to a portion of the DNA sequence of interest. 

The Office Action with respect to the obviousness rejection states on page 22; 

Therefore it would be prima facie obvious to one of ordinary 
skill in the art to modify the method of Scheele et al. to 

replace the step of adding a polymerase and RNase H to the 
nucleic add sample for a step of adding reverse 
transcriptase with RNase H activity as taught by Schuster et 
al, with a reasonable expectation of success. The ordinary 
artisan would be motivated to replace the step of adding a 
polymerase and RNase H to the nucleic acid sample for a 
step of adding reverse transcriptase with RNase H activity as 
taught by Schuster et al. because Schuster et al. teaches 
that if an enzyme with RNase H activity is used it is possible 
to omit a separate RNase H digestion step (Column 8 lines 
17-24). Therefore the use of reverse transcriptase with 
RNase H activity would allow the ordinary artisan to perform 
the method of Scheeie et ai, with a reduced number of 
method steps because only reverse transcriptase with 
RNase activity must be added to the target to initiate 
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transcription rather than a polymerase and RNase H and 
thereby aiiow for a quicker production of ON A molecules. 

Applicants respectfully disagree vvitli the assertion thattiie substitution of the 
reverse transcriptase of Schuster into the method of Scheele wouid be obvious, in 
Applicants view, the substitution with reverse transcriptase wouid not have a high 
iikeiihood of success. Applicants note that there are two polymerases used by 
Scheeie. T4 DNA pbiymerase is used for "trirtiming" a sirtgie-stranded tail and 
pbiymerases that are !nsen$!ttve to denaturation conditiorts are used for PGR. 
However, Appticants note that T4 DNA pofymerase carries out trimming by the action of 
its exGnuclease activity, whereas the reverse transcriptase of Schuster has no such 
activity. Therefore, reverse transcriptase can't be used for "ift-imming". Secondly, the 
reverse transcriptase of Schuster pemianently loses aii activity under conditions used 
for DNA denaturation and consequentiy cannot be used for PGR. As such, substitution 
of reverse transcriptase for either of the polymerases of Scheeie wilf not aiiow his 
methods to be carried out. In addition, as noted above, claim 144 has been amended to 
describe the entire method as being tsostatic in nature which will not allow the use of 
PGR as described by Scheeie for mai<.tng muitipie copies. 

The Office Action further states on pages 23 and 24 with respect to the 

obviousness rejection: 

With regard to claim 146, step c of the cfaim includes 
producing at least one copy of the DNA molecule by 

extension of the primer under isostatic conditions and then 
step d is removing the ribonucleotides from the RNA 
segment by reverse transcriptase to regenerate the primer 
binding site on said DNA molecule and thereby produce 
more than one copy of the DNA molecuie. The appiicant 
seems to be asserting that the production of the muitipie 
DNA copies is preformed in step d after the addition of the 
reverse transcriptase, however, based on the teaches of 
step c it appears that the DNA copies are produced in step c. 
The way the claim is written encompasses an interpretation 
that the DNA copies are made in step c (e.g. the PGR step 
of Scheeie et al) and then the RNA is removed to regenerate 
the primer binding site (e.g. the step of RNase H of Scheeie 
et al). Therefore although the primer binding site is available 
to another binding event, the multiple copies are actually 
produced in step c. Step d does not require that another 
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copy of the DNA molecuie be produced after the acidttiorj of 

the reverse transcriptase. 

In response, as noted above, step (c) is carried out under isostatic condsttons, 
which preciudes the use of PGR. Furthermore, Applicants note that step (d) of claim 
146 has been amended to recite: 

d) removing ribonucleotides from said ribonucleic acid 
segment using said reverse transcriptase, to regenerate 
a primer binding site on said DNA motecule, to render said 
primer binding site available for another primer binding event 
to produce more than one copy of said DNA molecule 
under isostatic conditions. 

As amended, claim 146 now recites that reverse transcriptase is used to reger>erate a 

primer binding site on said DNA molecule, to render saicj primer binding sit© available 

for anpther primer binding event to produce more than one copy of said DNA molecule. 

Applicants note that claims 147 and 148 depend from claim 146. Therefore, 
arguments made with respect to ciairn 146 would apply to theses claims as we!!. 

in view of the amertdment of claim 146 and the above arguments, Applicants 
assertthat the rejection of ci^ims 146-148 under 35 USC §103 have been overcome. 
Therefore, Applicants respectfully request that the rejections be withdrawn. 



a.2The Re|ectioh of Ciaim^ 133-140 

Claims 133-140 have been rejected under 35 USC §1 03(a) as being 
unpatentabie over Schuster et al. (US Pat&nt 5169766 December 8, 1992) in view of 
Vary et ai. {US Patent 4851331). The Office Action states on pages 25 and 26 with 
respect to Schuster: 

it is noted that Schuster et al. does teaches the remova! of 
the RNA segments and therefore teaches the regeneration 
of the primer binding site. Schuster et ai teaches destroying 
RNA with RNase H to produce the first DNA double strand 
copy (Figure 2). Schuster et al. teaciies that RNA is 
transcribed and that the process can be continued to amplify 
multiple copies of the RNA molecule of interest (Figure 2). 

Therefore Schuster et ai. teaches using RNase H to 
generate a primer binding site on a said copy and that more 
that one copy is produced. As such Schuster teaches ail the 
required limitations of the claims. 
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The Office Actron with respect to the combination of Schuster and Vary states on pages 
24 and 2S- 

!t wouid have been prima facie obvious to one of ordinary 
skill in the art at the time of fiiing to modify the method of 
Schuster et al. to use a RNA^DNA primer as taught by Vary et 
a!, in place of the DNA primer used to transcribe the RNA to 
cDNA. The ordinary artisan vvould be motivated to use a 
DNA primer with an end of ribonucleotide in order to have a 
more active elongation of the template region using E. cofi 
DNA polymerase i. Vary et a!, teaches that when using a 
primer-dependent DNA polymerase of eukaryotic origin 
primers having a 3' termtnai ribonucleotide rather having a 3' 
terminal deoxynucfeotide are more active (Cofumn 9 fines 
65-69 and column 10 tines 1-10). 

in response, Applicants note that the method of Schuster has no description of 

digestion of extended primers and only describes the digestion of RNA transcripts 

(which are primer independent). Secondly with regard to the suggestion that Schuster 

in combination with Vary wouid include the use of primers witii RNA at the 3' end, there 

are two steps in Schuster where primer extension is carried out. When RNA is the 

template, a first cDNA copy is made by primer extension and then the template is 

digested with RNase H. If a primer is used in this step that has RNA moieties at its 3' 

end, then the RNA segment of this primer would not be a substrate for RNase H since it 

is base-paired with the complementary RNA template. The second step where primer 

extension is carried out by Schuster is when the 1^' cDNA copy is used as a template to 

make a doubie-stranded molecule. In this step, there is no description of the use or 

even utility for RNase H described in Schuster. Schuster only describes digestion of 

molecules that comprise RNA transcripts/1*- cDNA copies. In response to the 

statement on page 25/26 of "to use a RNA/DNA primer as taught by Vary et al., in place 

of the DNA primer used to transcribe the RNA to cDNA", assuming that it was intended 

to mean '^the DNA primer used to reverse transcribe the RNA to cDNA", there would be 

no removai of the RNA segment from the primer as required by step (e). As such, 

there is no description of (e) "removing said ribonucleic acid segment of said extended 

primers with RMase H" even when Vary is combined with Schuster. 



25 



AppSfcants wish to further point out that claim 133 has been amended to recite in 

step (e): 

(e) removing said ribonucleic add segment of said extended 
primers with RNase H from said first D HA copy of the 

doubie-stranded nucie|c acid produced in step (d) to 
generate a primer binding site on said second copy of (d) to 
render said primer binding site available for subsequent 
primer binding and extension events to produce more than 
one copy of said RNA moiecuie of interest. 

As noted above, in contrast to daim 133, step {e), Schuster teaches that the 
whole transcript is removed in a prinr^er independent process. Thus adding the primer of 
Vary would not result in the method of the present in invention. 

in vjew of the above arguments and the amendment of ciaim 1 33, Applicants 
assert that the mjection of cfaims 133-140 under 35 USC §103 has been overcome. 
Therefore, Applicants respectfuliy request that the rejection be withdrawn. 

4. Goncfusion 

Applicants assert that the claims are in condition for allowance. The Examiner is 
invited to contact the undersigned at {914) 712-0093 if there are any questions 
regarding this application or response. 

RespectfuHy submitted, 

Dated: June 23, 2010 /GhervtH Aoris/ 

Cheryl H, Agris, Reg. No. 34, 086 
PO Box 8459 
Peiham, NY 10S03 
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Figure 2 (A-F) 
Functional Forms of the Construct 



Patmt Applkatioii Fubiication Jun. 9, 2005 Sheet 5 of 23 



US 2005^123926 Al 



Cognate Product 
Piomolot Sequence 





Figure 3 (A-C) 



Three Constructs with an RNA Polymerase 
Covalentiy Attached to a Transcribirtg Cassette 
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Three Constructs with Promoters 
for Endogenous RNA Polymerase 
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Ml3mp19. Seq Lengai: 72S0 








1 . 




CTATTAGrAG 




AlJCf f i (GAG 


CifD303CX3X 


51 . 


AAAimAMT 


ATAGCiAflAC 




OCAS ! StaOSA 


AATOTATCTA 


lOt. 




TAAATCTACT 




/St t\AA3^V\tKf 




1S1. 


TtaGMTlSAAA 




CGGiTACTTTA 


GTHI^XrATF 


TAf'^WCATGT 


201 




CflOGftGATK 




CTCTAAiaCiCA 


^tXX3G'^AAAA 


251 


TOfiCOXCrVA 


tCfitAAAQQaiQ 


CMTTAAACSS 


TACTCTCTAA 




301, 






QGncGcrrr 




TT/VWCX33G 


3S1. 


ATATTTGW3 


TCTnOSGGC 


TTCCTCTTAA 


TCTTTTnSAT 




401. 




CTATMTAiST 




ACCTGATTTT 


TG'VTTTATGG 


451 . 


TCATnCTOST 


ITtCTBMCT 


GTTTAAAGC'^ 






SOI. 


TATUATGAC 






TATDCAGTCnr 


AAifiATTTTA 


551. 


CnATTACCCX; 


CnCK39CAAA 


AC'ITCTTrrG 




TCGCTATTTT 


601, 








TAIQATAOnS 


T70CTCTTAC 


8SK 


TATOCJCTCiSr 


M7TCCTTTT 


QQCGfnATGff 


ATCTOCATTA 


Gl IGAA't'GIG 


701. 


GTATTOCTAA 


ATtTTCAACnra 


ATGMTCnr 


CTAOCISGrAA 


TAATGTTGTT 


751. 


ccxmpcmc 


GTTTTATTAA 


CGTAGATTTT 


TTCTfCCCAAC 




801. 


GtfCrfiATQfiG 


CCAG'i'l'CI iA 


AAATOaCATA 


AQCaTAAntA 


CAATBATTAA 


851. 


AGrTGAAATT 


AAACCfflfCrC 








901. 


'TOGR3*QQGC 


AAQCTTATr 












ATAICOGGTT 


CrR3ltX5AAG 






1001 






TiSrAD»CCGr 


TWTCTGTCC 


TCnrCAAAG 


105 1 


TTDGfrCAGTT 


CGGTTOCCrr 


ATGWTGACC 






1 101 




GSeCAGGKB 




GACAATTTAT 




1 151 


TACAAATCTC 


asnrnsrAccrr TGi noscoc 


TTGOTATAAT 




1201 




HGti 1 tAOTG 


TATFCTTTCG 


OCTCTTTOST 





Figure 5 



Ml3mp18 Nucleic Acid Sequence 
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125 1 


TDOCTICGrA 




GTATTniCC 


CXanTAA"rQG 


AAAcnrrccTC 


} 30 1 




CITTAiSrCCT 




CaWQCOSTlG 




1 35 t 












|40f 


TTMCrCOCT 




OOGAOOGAKT 


ATATCQSTTA 




1451 






CX3CAACrATC 


GGTATDVGC 




1501 






GATAAADCGA 


TAGAATTAAA 


GGCn^CCTTTT 


1551 


a3«QQCTTTT 


TTTTIGGAGft 


TTTTCiftACXST 


GAAAAAATTA 


TTATTDGCM 


1601 


TltCTTT^T 




TATTCTCW^f 




TGTFGAAAGT 


1 6S 1 


TGffTfASCM 


A^XXXATAC 




TTTACTAACG 


ICRaOAAAGA 


1 70 1 


CGACyWAACT 


TTAGi^TCGTT 


ACGCTAACFA 






1751 




fGTAGrrmT 




AAACTCACnS 


TTACQGTAGA 


1801 






TATCCCnSM 


AAnSAiSSGIG 


GTQQ303A 


18S1 


QQOtGCaCCGr 








ACTAAACCTC 


1901 


crasGTiflaas 


TO^TACAOCr 


ATlOOQGQCr 


ATACTTATAT 


CWAOXITCtC 


19S1 




ATO0QCCH3G 




A«DOOGCTA 


ATOOTATCC 


2001 






CrCTTAATAC 


TrrCATSTTT 


CAQAATAATA 


2051 






QCATrAACTG 


TTTATAOGQC 


€»ctTsrrAcrr 


2101 




AOXCGHTAA 


AACTTATTAC 




CTGIATCA'TC 


21S1 




TATG'minT 




TAAATTOySA 




2201 




AOEXXDOITM 


AACTTATTAC 


CASTAOACIC 


CTSfATCAIC 


21S1 


AAAAGCXATG 










2201 




CTTTAATiGAA 




T7TGTGAATA 


TCAAQQCQVA 








TrVTT'^TT*^ A AT 




GGICTtSGKSS 


2301 












2351 










TQSntCQGT 


2401 


GATTTTGATT 


AmeAAAGAT 


QQ2Wa3CT 




CTATtSflOCGA 


2461 


AAAnaOCGaj 




TAOVGTCI13A 


aKTAAaoSC 


AAACTTG«iTT 



Figure 5 
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2S01 




mTTACGGT 




A-rosmcAT 


ItaEsTlG/CGTT 


2SS1 




CTAATQGTAA 




GGTGATTTTB 


CIGGCICTM 


2661 




<BCT1SW£3K3G 


GTGflCQtSm 


TAATTCACKT 


TTAATGWA 




ATTTCOGTC^ 


ATATTTACCT 


'{OUCIUOCTC 


AATCOGTTG^ 


ATG^ttXaCOC'f 


2701 


TTTGTCnTA 




ACXATAIG^ 


TnTCTATTG 


ATRSnSACAA 


275» 






ici'i'iGuan 


TCnTTATAT 


Grn3ixftccT 


S801 


TTATSTATQT 


ATTTTCTACG 


TTTQCTAACA 


TACfaXSTAA 


TAAOEWSICr 




TTATCATQOC 


AGTTCTTTTG 


QSrATTOCXifr 


TATTATIGCG 


Trrocpootsr 


2901 


TTcctrcrnsG 


TAACTTTCTT 


CGQCTATCnG 


CTTACTTTTC 




2951 


CTKXSC^AfiC 


ATAGCTATTG 


CrATTTCATT 


GTTTCTTGCT 


CTTATTATTG 


3001 


GGCTTAACrc 


AATTCTR^G 


GGrrATCTcr 


cra^TATTAG 


CGCTCAMTA 


3051 






TGTTCAGTTA 


ATTCKXIOGT 


CTAAiracGcr. 


3l0t 


ICOCt'GHil 


TATGTTATTC 


TCTCTGTAAA 


QSCTIXTATT 


TTCATTfTTG 


3151 


AmrrAAACA 


AAAAATCGfrr 


TCTTATTTQG 


ATTGQGATAA 


ATAATATQQC 


3201 


TGTrTATTTT 


GTAACIGGCA 


AATrAGOCTC 


1DGAWWX3 




3251 


TJIGGrrAAeAT 


■rCAGGATAAA 


ATTGTAQCnG 


QCSJGCAftAAT 


AOCWCTAAT 


3301 


crra^^rrTM 


oacncttAAA 


OCICCCGCSA 




TtCCTAAAAC 


3351 


OOCTtJGCGTT 


CTTAGWAC 




TTCTATATCT 


GATTTGCTTG 


3401 


aATTQ3C3CXS 


CaSTAATXaAT 


TOrrACGAATQ AAAATAAAAA 




34S1 


GmCTCXaATG 


ASEBOOSTAC 


TTGGrrTAAT 


Aocoerrcrr 


QGWGftTAA 


3501 






ATTGQTmCT 


ACTOcntxsr 


AAATTAGa\T 


3S51 


QOaATATTAT 


itnc'f't'G'j'r 


CM33ACrrAT 


CrATTGnGA 


TAAACAOBCG 


3601 


OGiTCTOCAr 




TGTTGTTTAT 


IGKXSItGSD 




3651 


TACTTTAOCT- 


rilGlCGGTA 


crrrATATTc 


TCTTATTACr 


QQCTOGMM 


3701 




TAAATTACAT 




TTAAATATGG 




3751 


TTAAGCXXrrA 




TfaSCrTTAT 


AaR3GrAA&V 


ATTTGTArAA 


3B01 


OSCyVTATGAT 




crrnrcrAG 


TAATTATGAT 


tcawitint' 



Figure S 
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3851 


ATTCTTATTT 


ACQCCrTAT 


TrATCACACQ 


GTtXSCfnATiT 


GWCCATTA 


3901 




ASAASCTGAA 


ATTAACTAM 


ATAATATTC3A 


AAAAGTTTrc 


3951 


icoGGTrcrr 






A-K»£3CATTr 


ACATATASrr 


4001 


ATAWCC5CA 


/Ca"A«3XGi 


GAiSGnAAAA 


AOtSTASTCTC 


TCAGfiCOTAT 


40S1 


GATrrroATA 


AATTCACTAT 


"RSACTCITCI 


CACXSJCTTA 


ATCTAAGCTA 


4101 


"TCQCTATSIT 


TtCAAGGATT 


CrAA3Gl2AAA 


ATTAATTAAT 


AIXiCAOGAn 


4151 




AQGTrATICA 


CTOACATATA 


TTQAXnATO 


TAcramcx; 


4201 


AHAAAAAAS 


GTAATrCAAA 


IXSMATTGTT 


AAATISTAATT 


AATrmSTTT 


4251 


■nCTTaMBTT 


TGTTTGATCA 


TCTTCmTG 


acA(3GrrAAT 


TGAAAT13AAT 


4301 


AATICGCJCrc 


TQOQCGflnrr 


TBTAACrrOG 


TATTCA^AQC 




4351 


AATtxariATT 


6TTJCJCXCG 


AHOTAftAWXa 


TACTGTTACT 


6TATATTGAT 


4401 


crGi«GnM 


AXUQ^AAAT 


Cr/CQCAATT 


TCrnATTTC 


TGTTTTACGT 


4451 


GCTAATAATT 


TTtaiMAA-raGnr togttcmtt 


CCmXATAA 


TTCAGAAGTA 


4501 


TfiAPXMfC 


AAtOWSGATr 


ATAntSATQA 


,AmaCCATCA 


TCTGATAATC 


45S1 


AOaWAlCA 


TraATAATIRX 




tsitsGrrncrr 


'itjfnUUEXAA 


4601 


AAimTAATGi 


TTACICAAftC 


TTTTAAAATT 


AATAAOCSnC 




4651 


TTrAATAOaA 




TGTTTQTAAA 


CnrCTAATACT 


TCTAAATCCT 


4701 


CAAATGTATT 


ATCTATTGAC 


C33CTCrAA7C 


TATTAGTrGT 


TAGTGCTQCT 


4751 


A)!WW3ATATTr 


TAGATWCCr 


"icgtcaatk; 


CmCTACTQ 




4S01 


A«nG*CO»G 


ATATTGATTS 


AQGCmSAT 


AmrQ«sarT 




4851 


ATOCnrTTAJSA 


TTTTTCATrr 








4901 


GQGGGsFiffrrA 


ATAcnsscos 


ccstwccicr 


GTTTTATCTr 


CR3CR3GEK3E3 


4SS1 


ITOSTTOGSr 


ATTrnMTG 




AQGQCTATCA 


(snoaoGCAT 


5001 


TAAAGACTAA 


TA3XAT!tiA 


AAAATATTST 




TATTtrrtAOS 


5051 




^y*A3GGrrG 


TATCTCTGTT 




TCCCnTTAT 


5101 


TAftASACTAA 


TAaOCATTCA 


AAAATATTST 




TATTCnACG 


5151 




TCMftATGTA 


eSTATTlCCA 


TtaAQCXairn 


TCClGlJtaCA 



Figure S 



M13mp18 Nucleic Add Secjuence 



Patent Application Fublicutioii Jan. 9, Hm Sheet 9 of 23 



tJS3{M)5/0123926Al 



5201 




GTAATAmr 


TCnSGATATT 




(XG^TACSm 


5251 






GTmrnTTAT 


TACTAATCM 


AisvusrATm 


5301 




TAATTTGCKSr 




aicrrrTACT 




S3S1 


ACTG<^TTATA 








KX^iCSTlCTAA 


6401 


MTDCCnTA 


ATOaOOCIOC 


TBTTTAQCriC 


CaSCtCHQAT 




54S1 


AAACCACGtT 


ATAOSItaCTC 




COkTAC^ACS 




5501 








TA3QDQO(QC 


GFGflDOQCrA 


5551 


acmocm 


C33XCIW303 


OCCQCTCSCTT 


TCGCTTTCTT 


occnocm 


6601 


OCQOGftDGr 






GCTCTAMTC 




565 1 


TTTAJ3QGTTC 


a^TTTASTG 


CTTTAaaQCA 


CCTOGCOOC 


AMAAACITG 


5701 








CQCCCTGWA 


GACGGTmr 


5751 






GftQaHCIIl 


AATASRBOC; 


TcrroncjcA 


5801 




ACAC70VWC 


CTAICICQQG 


CrATrCTTTT 


GMmtAAG 


58S1 


QGftTTTTCXC 










SS01 


eacAfificcfiCt 




TTOCRKIWC 






S9S1 




Ai3CR3rrGCC 






AWOCftOXT 


8001 






CCICRXJOOG 


CXSOEEnOGCC 


G*VnCATTAA 


60S1 










GitjaODQ^aA 


6101 


OCSOMTTAM 




TCACTCATTA 




GCTTTACftCn' 


616 1 


mTGcrrcc 


GCrTCGTATG 


TTGrGTGGAA 




ATMCAATTT 


6201 




jftDSGCTATGi^ 


OCATOATTAC; 




TCCGTAOXa 


62St 


GOGWDCICr 


AGAOTCQACC 


•nXMXATG 






630t 


STTTTACAftC 




GGAAfWXCr 


QQCtSTfAXC 


AACTTAATOCS 


6351 


CCWOCfiGCA" 


owrcoocir 




QCXSTAft-WGC 




S401 




CXX'n'OCXIAA 






CSSAAieeDGC 


645t 












6S01 






CXSSTCGrCGT 


aXClCAAAC 





Figure 5 
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65S1 




7Qocaooo«crc 




TAADCTATtC 


CATTA3QSTC 


6601 


MTC0QCX3Gar 


TRarTDCCAC 








6651 


ATTTAATGTT 








CGAATTATTT 


6701 




TOCTATTOSr 


TAAftAAAim 


QCntSWTTAA 


CAAAAATTTA 


6751 


ACX30SWTT 


TMCAAAATA 


TTMCGTTrA 


CMTTTAMT 


ATTTGCTTAT 


6801 




TtsTTrmaoG 


QcnfTnurGA 




OaGTACATAT 


6651 




CTASTTTTAC 


GATTACCSrr 


o^TtxsAncr 


CrTGTTtGCr 


6901 






CnSftJASOCT 


TTGTAGATCT 


CrCAAAAA,TA 


6951 


GCTAOCOCr 


C0Q3CATGAA 


TTTATOyaCT 




AATATCATAT 


7001 




TTGACnRGfrUT 


cxxaaxmc 




GAATCTTTAC 


7051 




CitS^GGCATr 


QCATTTAAM 


TATAma03Q 


TTCTAAAAAT 


7101 


rrrTATcxnT 




AA«aQcncr 




TATTACftGGG 


7161 


TCATMTGTT 


rrrotsrACAA 


ccG«mrTAQC 


TrTATQCIXn' 


GAQQCrrTAT 



Figure 5 
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COMPLEMSNTARY TO M13 




645 


S* ♦ 3* 


631 




fits 




sot 




S85 


TTTPQCAAAAGA^T 


5T1 


Mt3/3 


55S 


MTAGTMAATQTTT 


541 


M13/4 


525 




61t 




A95 




481 




4 6S 




451 


Mt3/r 


435 


CAOaiCTTTADCCIB 


421 




4 OS 




3S1 




375 




361 





OOMPLEMEhfTAHY TOSS PHAGE DNA 



posmoN 

351 


5' ' '3' 
ATATrTGAAGTCTrr 


POSITION 
366 


M13/II 


371 




386 


M13/12 


391 


CrATAATACTGfii3Qt3 


406 


Mi3/13 


4 1 1 


TGATTTATGQTCATT 


42S 


W 13/1 4 


431 


GJTTAAAlQCAmGA 


446 


M13/I5 


451 


TATTTATGAOQATTC 


466 


M13/I6 


471 


TATCX5ftGTCTAAAGA 


486 


M13/17 


4S1 


CTCTGiGCMAftCTrC 


S06 


M 1 3/ 1 a 


Si 1 


TCGCrATrnQQTTT 


526 


M-J3/19 


531 




546 





Figure 6 



Primers for Nucleic Acid Production 
Derived from M13mpl8 Sequence 
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Figure 7 

Appropriate M13mp18 Restriction Sites 
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Lane 1; from ca!{ thymus + Taq digested mp18 amplification reaction 
Lane 2: from Taq digested mp18 amplificatton reaotlon 
Lane 3: from caif thymus ampliticatlor) reaction 
Lane 4: 0X174 Hinfl size marker 



Figure ft 
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Lane 1: no tempfats 

Lane 2: mp18 template, phosphate buffer 
Lane 3: Mspi/pBR32!2 size marker 
Lane 4: mp18 template, MOPS buffer 



Figure 9 
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Top« {+) Temprate 

Bottom^ '(-) Template 

Lane 1: phosphate buffer 
Uns 2: MES 
Lane 3; MOPS 
Une 4: DMAB 
Lane 5: DMG 

Lane 6: p8R322/Mspt size marker 



Figure 10 
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i 



Lane 1 : DMAS buffer, no template 
Lane 2: DMAS buffer. mp18 template 
Lane 3: DMG buffer, no template 
Lane 4: DMG buffer, mptS template 
Lane 5: No reaction 
Lane 6: 200 ng Taq f digested mp18 
size marker/positive control 



Figure 11 
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First Time interval Second Time Intervai 



Agarose Gei Analysis 

Lane 1: fambda Hind H! rrjarker 

Lane 2; Amp/Untreated 

Lane 3; Amp/Kinased 

Lane 4; Amp/Kinased/Ljgated 

Lane 5; PCR/Untreated 

Lane 6: PCR/Kinased 

Lane 7: PCR/Kinased/Ligated 

Lane 8: 0X174/Hinf1 marker 



Figure 12 
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Figure 13 
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Lane 1: Primers aione 

Lane 2: Primers + taq digested Ml 3 DNA 

Lane 3: Molecular weight markers 

Lane 4: Primers + RNA 

Lane 5: Primers aione 

Lane 6: M13 digested DNA 

Buffer was dimethyl amino glycine. pH 8,6 



Figure 14 



Patent Applkatioii l^ubHeation Jun. % 2005 Shm 20 of 23 US 2(KW«123936 Al 




Lane 1: Pnmers alone 

Lane 2: Primers taq digested Ml 3 DNA 

Lane 3: Molecular weight markers 

Lane 4: Primers + RNA 

Lane 6: Primers alone 

Lane 6: M13 digested DNA 

Buffer was dimethyl amino glycine i pH 8.6 



Figure 15 
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DlSPliiCOIEHT 13 C OMERNiGHT ^-^v— 



600 620 640 

Wavelength (nm) 



Figure 16 
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4 



COHTROL 



1^ Ak ^ .2:] . 



580.- fiOO m 640 



Figure 17 
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piS! 3t-BH5^2 

6metAUGo!L8C2 {T7 Promolor rsgJon— • 

lAC PR0MOTOR.AT6 ACC ATG ATT ACO CCA GAT ATC AAA TTA ATA CGA CTC ACT ATA 

oliget SO-mer 3*- lac t*aa Tgc ggr ct*a fag I'Vi am* tal" get* gag t*ga Cat* c-5 

1 0 base msed 

T? nm Start {«« T3 Prorrtotor Region | 
VGiaS, CTC tCCT HA GTG ACQ GTT AAT 
"-»»} «.. T3 Start Sigoai 



pfBl 31 8S1!/HCV 

(met AUG d{ Lac z {T3 Pfomofor regtm -») 13 RNA Star! 
UC mCMSrOR JO'G ACC ATG ATT AOS CCA AGC TCG AAA TTA ACC CTC ACT AAA /QOS 
ofigo 60-m«t 3'- lac t*a& l*ac t*aa t*gc ggt* CV—IO base mset!** ,,..„...,..... 

{«- T7 Promotor Regbn } 

MULTIPLE CLOhSNCS SITE + 3S0BASe!MSERT CTA /TAG TGA GTC COT ATT AAT.„- 
«- T7 Stait Sigiiai 

S'MJt'a rag rga 9l*c gfa ifa at* 
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,o,\\6 t"-' fO-^it^S; niittd! 1 s 5 ,t No 4 " 
n iufi ^ f Kt kr It i Stiiok i^HS Pn>l-> ■. 

M-l.Mlfiilinibl stKJsUd i Xltf^UHl, UlfsKtkl. J ft.ss 

iU.: 



s) Vs 
Us,kK 1 



}-\ W! fjyt j pnbi. 11 )kri jf \^liitfi ,i ti rib Jits (, ) tuh h itk 

f>Atjy^r ua J sj,atl!t imi> it Jiiti s pit. \ la j ]jtit«i u fu n 
I s p Multi if <>t J biliu t tt i j JUk I ) it> 1 s n (.1)) n,_ >« 
i?(c order of tO' (Jt«.Ol)() lold). i» adtfmott. ttw Q liesa 
ampa.it!t liioa proctdurt is a siyial ani'^jititi wn— irti aot i 
target amplihcsiiinn. 
[00141 in vivo 

{im'i t lu*tH t to\tfiife tht nlnijut* tn of ^tnts nr 
intisiiist oHttk itkfs Mifo < t It oi ij,nii>rfti s ui\ 
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A )1 !i ! i i f 



MM 6] if 



fn 1 



1 f 



J f h I 

I M 5 iff} IWfNU >N 

mi] il t a n n R j n { k- 

f Jj.. i. * i I J 

m wmcb the process is icdcpendem of ssiv requtremem tor 
I Hi U a d tu i >»,{R 1 

i b } 8 1 1 Ih t <k p t 
I ijcl I -ij, n j ne n 1 i an j>f 
1. { 1 t. ti, f } 

a (f ) n 1 p hi 

}( > iJ b n 
react ufi lcf iHis aiK coi<i)f««s { ((-n jwritarc imtk a-i 
u rjt >! f! ti urthv j 1 1 tin, n tt th^n t o iK 

sptc ill, nKitJt Mi ihv tn^ on (ristwe uwwjv s (i) 
juv ^ n, i p vttif ■»>rs {i 'i ^ «v Of » ofv s{H,(.4ij(, uuUut aucf 
pnrtKrN i-ai-h ot %hii.h » coaiplcmcatarv io a dtstinci 
nc«uencc ol tm: specific imcscic acid. and (.m) an cftcctjvc 
u iitiioi I i t mull ft atKf pr iftjtji cit iKm 

OOlSj H i!iothi.ra<ip(,tt ilK pn,s>w»' in^».rii)0pprOMiK.sin 
ift Mtt*. ^vo<.t.,-» t(ir ]Trn3Ktf a nH fc ihan i. n<. tupv >t i 
iptL fiv. Pin-ktv. ^^,iv3^^>^^ln.h tic {'<xfu ts I't s ihs) ijjtw iv 
tec ol anv pfjiacf-codcd setjacnccs, >Sacfe » process com- 
pn^ses the foljowiosj steps. aKlitiJiiig; (all pfovicjiug; ii aucjeic 
acttl ,s8t5ipk coRtaitiing or sixspectea ot contatfimg. the 
Aeoiitjrite of the speetfic iradeic; acttj; (ts) eoi-statlmg ttsc 

S>1 (pC \Ut} lin>> H H p ftC it ttUXtUJt (thl llllXtUft v.fJlH 

puMt^j) mvc; ted -ni-i-fff^ )s ( .) uc 



1" 



1 ft ts i 



ato 



tuirv < d ii<.ttl) I st,^Uvfn.t, >! t K Nptviti (1(1 I It. 0 



i 



! 



t<,3M Oic >np St UufUrc fWIti )i <t (1 11 1 1 1. 1 It 

uoas i icni^M-r^ttirt. buiTcr jftd touv sTcnitt iht.r^h\ 
pioducaig at itast one- copv ot itte sotcrfic mtckic aciit 
winch *5tp ts jo!J.ow«d by (.d) retaovutg sulistMstjafiv or aJl 
p«taer-«>dt(i sequences Jtoat the product pfoo«<.*<f m a^tp 
0'>f > !>- pf»»< ti « fwg. <nti. J|j>. ri.ii.<*Lf Krh of 
a jjnmtr bindi.niJ sit* therebv siJows a new printxagcveitt so 
oiXitr :i«d tht- pf<xtufti()» ot more Jban mus «)pY ot ssnd 

i Arsotfiisr ernbftiiimcni ot the jiressfit mTCntion con- 
certis a prorfsmer-mdepcudeitt iHut-nalHianv ««,-uirnjg 
nucleic acid ajnsiruct wtitca wiieti present m a celf produces 
I i u t<u It at « thotjlt'li Usi 11 JUS ,„i.nv pixdjcuwtcc 

lO«2_ }< t ( «ii fiu vmU itiitii' di pustii' ui^i-ntion 
jf'nif t <njj),iU \i ii{ risj li, i } f0t< in ui I. Lie aCid 
I tisi J. 1 1 J V. iii.fl tU fiu k t ( if c >us rau iUr s not c^ di 



n SI til ij (1 n. f u J 1 J 1 <. j\ o f roi-tss i< 

I I aitil^ isxtll lid isK thv»)<.!\l 

i' iu ' f f nxlm.!!!^ i nuL i-K ^ d whu prcs liUu j 



icio Jspri\ dt i iij iiUvKd s(l! ar n rn xur 
mMttft i.(>nijfi<. ()) «ni <li 1 if iiK <. 

>t«i)lcl pfiniLf (s ^(lf >t (J U t ini kftKiittrk otdisdK 
se<jueiu-.e of said sjwcuk.- midrav; acid, Arui (ltd au oftcttivo 
imtimt of a it cV ^ a^i ' pr \^ucnv, tit ilwi Tht 1 1(\» iv 
tints cout<(( ted iUo\M,d to ft ti t ti id( <• isos < k n ji ili lis 



( tottf 1 td ranstrjt jpi. ti ft i f>N \ ilh o nt i 
hviii^ die conslrijfi. wtSi ihc. cosjiiaJe pfomsstei oficnitd srifi 
Pi t i< d vs not pi M o<i. imsi,ii,nmr> Irom iht i. nVruU d 
1« dffciiii 8N\rf, n«f s. 



BRIH UMIo\ C» t{l[ HRXWIMfS 

)2«il IK , l^i .us wj ms n t L .J to, si 



(0042 t-K IJtdtpiUMbfc jxiK jnk«,r<*,^UfcriXNOt El «, UH 
consu-iici (pBSlf/UTK V). 



M I SiTif! ! fi. 

imi] Hir 8 IS »» ,^ fos ^ J \\ ii) <i Uu(. k!.i >J 
iJhsstiJslmg ilie oxpefimetiUjl restflw in txampk 5 i» v/hiub 
smplffjcatitm ui ibo M13 iiagnieiit wss t'arntd oul in (be 

iHm] n( 0 .s ,1 > ms ni vvtii -I lull, kfctiif 
(ill sir ill ih t Si lis ifi L\ m| ! >^ )C winch (tn tJliO " 
in 111 vi 1. [Ill I tonjiuHM.n '■II fiKH!ui.mbina(.iJ m 
Uxanipie .^ was liivesusiacwi. 

rwm] no. lO is an s^m^- gei wiih a kno Jeat iiO thai 
fliustotes (!se natults of a quahlatiw analysis t>J ifj* viltas 
ii'st.n sJ m L^s >i iL ' < \ If) >i.s bdikis tK an >f()n,J 

m^] IK n i J soui^, tn n.i i ns> 

it ! m< U i>n I \ It i|.k !ti ti vst i ti iv < t » Kis i>M \H j nt 
(1\tfi < ir it,K tfrpJovt-J iBnjcl<,i„ iciojirodtv ion 

i OOid] M( i. U is an agarose gei and iane legend obismed 
HI ! ^ u if)f n fi ^. ii.t tU 0 itw ( i it e tn Is of HtttplifltJ 

I tK>,V7 j I- Hi. 13 is an sijaiosa gel obtaine^l in lixampfc 12 
(11 whK'ii air.plificatjott tsom »ott-<,fc»atti«o twjtplate v-'ss 

m whidi ampliticulion from an UNA usnipkte was e\&m 
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1 It 


W liiL mitiAi 11 n >i 









S (ittUK 



ot: (s'} pvovittirsa a 
tiut (it 1,1. nuii it>4 

fjlti) !i(>v,m^i})(, 
si it e u rdilie n- ol 

tit i.U >R<JjsJ()> 
1 J id IK thfLL 

IK nttt <.<J 



prime 



«})isi 



Svm«,I3l,v < ! ths "Sp^-i^ltlt 1 



.s ciUiilwt. Ifi other 
ispi ts tht Mti^thc nut,.t,^t atKl II > bv, sj sir«niLii m 
t!Ottbfc-sitand«f. anti may takt «jc lorns of tJeosv«boa«deic 
acid. I'lboiiudeic <iend a DNA.RNA hviwid or a iwilvmer 
t. iprf k <t ii'iHj IS I itmp <lr f(t 1 m <. cii uiit 1.1 i 
i«(is- eatatvst. 

[mm] in atkttidt h ruuilK, mil id..), u .« 
soh.t)») tt \h(a d h lb . ctLS f„ ir>i,r 

.uiitwjH tWtJil^nvipr no m_ri.srivlt-.ni.n'<.m<. im'^t 
(s Utux r purihidUtJ pr v>. iias tin f m i '\ i ( 
enrich tht .-specj^ii. nxkiL Jvl suh { jil i nr^s i,^ v.Ul 
known It) Lhe art tnd tr^ nrrii, s i it . ii IK sjut,i(K 



tK)»Oj IH l(> N ti3ufv^.ni.t,sH,<.niti iU<.fri!i%!lt 
..sUt iH ittii n Lxuittk i4ii>v,bi<.t( li) pKrumtH no 
uiii dspi (.ntn! BMBg c'hiilium labtk 1 ttjjfeonBs <, 
li <i.s u s rdiikX Mih tht pr stn* )rft„nti n v i> iiwi-s 

tmij M( r s th >i 11 ^ 

rcsiKs ohtsiiKj in 1 vtmnk S m n..n r pr luit 

itlt-kott ynuUlxk^,.^( U )uJ( Utl \Ms i 
lu siudy lis ortmvSs im m viSro tj;is-Ricnf.«.K-Mn Wv i7 afhj 
pf>h ni.r-j'.i.*. U< m aT IBI ^1 p asnid (plTil 11 f>n^ 2) aid 
fi.x I ^ 8! it->^ijpt 11 phv 11 ! u. Mr lU ttSJl H< V) 



1 (Ri.it 



<is(.!.>s.f il LiiwUi.fU ifiiRiU.i.ii 1 s [i.i.n IH'' 
ti<i,i S r \t> ()"Vv« "tiM tin! till <> i -iti L Ifi k J 

"Capsttre Samli^ <,t thhrnli/m a Mtth) jnd < mipiisj 
lion, now ;i!jo\>.xi ihtt *is publfsltJ jts Lu'iipt Pa i.<it 
p js I ion aw vatwa Vo « i 59 ''i'' <^2 m 0,.t V), i "s^ 
) I )U£.flt<. <i 'h;- K>rv,^o)nj5 US pitvtit applft/um is 
ifft-onxtfSled tKsfewi bv reterejice. 

[W47! i he laivjt! i xi.tt.it ttr> U in. irt'A.nt >n -> \a t ^ dl 
sotuv.cs. Kir pi rpt.ists >i <livi. ]>* nj ttii^is s ih(-v ttf iilJ 



4 



.^isb j! ' K 1 UI 11 f < IK I-VIK- H U t thtf MJIJKtS Uh 

i^ndkti 11] rM v.it K Kftiirtii.d iitif,> t>iu^ULthai 

".UfH-iN «r till pKx!iiv.tK 1 p ^x<^ 1. in t< k> n^vt un 
Ur^Lt mii-ku iri)t<i x ti iv < mpl l))tfiiki.i<. 

SvK tin K in sold K>T «. f Wit 1 1 ^ ^ Id suppiift h( v i! t 

pn f stp irdUofi ot t K to>>t V ju^K^. i>kih U suth ^ 
Hdvjv.1 tnbnU/itijfl )i -vtiiAKh v.juuk rtkrui 

JM\ 1 Ifl il,r V mji s*. in. nU^^> i>1 ti-k.MK; (III idj'MJv-tf 

|.t)048j As etefcnbec fibove, the iarget fsquenw; need cos 
isflutect to a *>wWe-stra«<36<i DNA TBOiewie, large; 
moktuii-s lasiud iitv K suiftk s raotVd DNA or UNA } o' 
o)>»mtJiv. n-pliosnot' ot u vHsglt-s « iU(,<f -srgct DN^wuKt 
pnxxtti HMOi, j>rimvrs >.<>iii koxniirv to ix^lh ibe s-mat 
stfjiiitJ DN \ ! irgLi It hv, } ro iiKut ».oncn,(tn.ri irs 

-.!,v,D„flLi, } lUnU tfKtnt ,1 vMUKM-^ ItiK mipl tK!l 
Us S<1|1. \>\\ iSO^Ul^UiX h, H, r}.s 1, ),] % lllf 

ui ff<* 1 . ji, KJiit>w,Nvhii.!!<,»n ^%os< u .is.tiKiii(< 

P«.>c Ns( Acail Sci U.S.A. 69;39S-4(.>3 (1 972.», 

'fX)49] iT V, f I ihv. urge' ouoioic isk' t ^ rf ™Me <it«n(ic<} a 

njvut(f uiiliir ti f) (.(.uldfu. <. nj 1 itJ t i i r. pi pirJUiti 
>t ! K. t .rs.u tjua I icni I t n a * ,;n )i K j u fi 

tW^fJ] •> I . I III 11 1 

kt jiHjfmi viiU) t 1 j t tic ij L[ m K <] w 

pa Atiut ,it 1 sjv^jta in t ON \ i - i sxuliv iit^a KN \ 

ibvRMtttr amp jlv fi i sk u s t t^n. f j< >t i s ( s ifi.. KN \ 
Uj^t j-iSOuiatnJ o )t n u Kti ii (Inif ^ ti( Klnti) 

at ttt oj^dOlMti \<.(tK ) tJ<K - ni, t Mr I lU ( niNU s 

rh>. .11 L . . 1.. ij fJK . lir < .... !k Ilea k ^ 1) . If! 

nun ai la. h irJ htj; ' ' i st 
-ivllij » h; .U Mull IK^HNOI Iff 

nilL >. (lilt Inph I'-pfHK'- TOl lIKkiKi !ni t tlJ< ijd 

!lh^. ..<)SK< tmhti^phm.. m ^lnUd ti 'in > \ ikn iiri. 
"1 tfipht<sph ilu di.a\\ y Jitu ~< tn ^bi if h i v d^i. %\ lh^ 
mitfine J-tnphosphatt, dco.KVcvtKutsv; > -tnohasj.Uiait, 

hp I. ■> inpt liiiJt 3TC' v"t d npb >■-}' i ilt >r a ui»fii 
^ 11 In fi o( iii> of ttk '<> NuJ^ iiatkirtdi- ti phoN 

nhsics iiic \s useSY ;iv3>labk commercial !y, or ihey may be 
■.Miiiusji^d In h ( (h hjin-v ^1 1.. (Jtj>mi.Hi UM»i^<.<>«Hnirc(<i'iv 

iKi'^Zl Ji iK t ivt «U< lilt f!.nlu<. dtit> pniiirtofs 
CMrprisi. jiUv.L(. Nidi. iriph>'.)ilnit mjtogs, ihi.iv. a't ..jv) 
w idtiv avadabk t.poni s aatjibcr ot commerciaf stiurces, of 
{h \ niiv Jh rpiitfUvdiftJ i sfHj; finov>ii 'ti^oqatN Su^ii 
ni4v i.oMt.t. tiphis+ji. Tafi^"^ t.in to ihi. k"' m o< 



f0053 it >^ottk1 f o 4 M E)re>30cni/v<l or i^tiipp-fcCi- 
aied tti it Hi k\t«(Jin.i J uiUoside tnptioophjis, ard tuivko- 
sfJi, tr pjioNpiufe aiuk^^ ^.an K upn "ditinJ orni k iru i ihi. 
UtW )t»^oiv^l^i;tt"dlt>.^ MIS o Un. siu f f ) iM>i itt or} <a 
iKnUus lo .vmik-, I .KiifKdij iims ^t. Wiij ( 

<d I s p-t N ) u MS ( fu 1) 1 di. 11^ rn \. 

-:U I ti -^U^ arnnubs J'jt Ni ("iPi^o itd 
S\itf. ui Oujrtifi nd Lnulli fd ( ^ s-Mknl ■[(' K^tii fj 
St \ ) (P { A 1 cdoiMu 2 '^0 iK IsllcrhiMia 
s , s .i.li.f poi Pjmi \ piw U HS.nd M 0 
1 >n~i)\t t i! i-Js'-'J n<^J<-' " 5''''S nKv.-»fK,ot>i till, 
t a • iici I S pdtLii!'^ itki palcat appl *,ii!)On in. jtw-^rpo- 
ratod t>v ttieir tuitireiv uito the preseui application. 

j<)0S4 fu fi(i> iLfs "Kif^ dtvLnl-a-d h>^u nihiiid n 
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It dl5,t tl » (l. 4, 1^^ 





II, -<sun.li<.m vii'>in4.>. j,id olUf -ii lOii mitli sv"-) -'Kh 
iinoUjer pnraer can bsnd and lasuatss syasha&ts. I fcis can 
i>c used as a sy*t«st tor the mnltipk initjaaon ot the 
sNn hi ".IV rl polvo«Jw>tidt oi ol mivlu'tKt pr idii.t 

\k>dit <.it oa- If (. udini. Jit nil i! f) odif <. i iots 
irt the t.om>.x>s.itif.>» ot liic {5r.i.H!tfs xvoulci provide tcr .■several 

\<s -J"!! > nuijit 4"'ti''4-«t jiid'i S pivil 
ipfi' ^ - \ 0 ')'>/''N Mijf !ott!vmpk Mb 

St.l.i K> > t ll. t U ( Mlljl .t ift p ff (. 1 ) MitUlL 

..wifuu u .11 Uu. n t u iMiTtw Hiumt i hiol 
i,ro»} v^fudjrUiN th^.^f^.Ji^ .kdxdik iinkus U tht 

w j (. 1. nv ))t pi) ispii f 1 hi Mt, ]mki.T s }-k)i is i irrtitd 
itttflh ifi (iilimii 1 f(i 11 n/vUi If iuis jlkivvf It, lti5 1 AA 
yi»\a\t.u-A k reui^t).itv jxilv Hvn/.ati fS with -^mi. 
pnrn.r llias, m iflis %afiJU«n rtptattd ivnthesiA ».dn bcgia 
trojii f! mocJifleds hvbfidixerf prijiier ptoviditiij a sfsiiimcafit 
lacrtitss tfj tste svnthesis of: DN/V 



i<M>5t. Jt 1 


!n'h..r i>Xs! U iht iOtrti i) hv spvtifSc 


rut! K jsfJi 


fit itr ifv no sii*Mifmiit\ m iLf (tmarv ,0 


otjv .Hjodit-r. f: 


u 111 f(,iv.>jfijk 131)11 tthu f\ cotnplc 
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sequence tereof. The range ot noB-eomplemeniarttv muv 
1 inst in s<imt s Tom jKi U 1 <is itvnu 2<.H) n m<.nn p't 

t a ) i! o It ^ o abcm 2(} 'juckoUdss W i kxk wpitt ) » 
1 ^ Ms< UK not or N.<j!jfciK.v*> uirt be nV <. (n (.ihtrthm 

ii t>hi::<;j>i)-:)dn;sier bond. 

S«»58J V ustSfj fKresn, the <trr)i r«v.!ejt jut p <xuvi k 

or sheaiK il m nalutk, that t-jp^bk »( aicLai^ RBUv-ohtlvs 
(». )>. n«t.!t£si(,v inpbospb »)c>> naUwxiidi. nph \>Mi<, » j 
fo^iS, ttt ) to tilt {j\tfroA\l guji p Ji tbt ttmii 111 1 ml I ) i 
■ipvL ficprltncrtD^AorRM\^l.^Jm t pi*- i "^"'tf ^ 
4 (tnplatc A iumkri>l tnh ii.)Un/\tn.s if ktuiut m 
th; Hi wfiih ,rt usc'iif as »v ivnri i„t (t<- I tc>« 
iiivhwtc, imt Bot hiH (cd i / "A DN \ n ivBUi <m ) 
K (. lovs polvuti f<tsi (.1 },(fj>k pfoUnlvii ftt^iiid o! /• < </ 
DNApiAnaaM B twt«i pua^t J 7 KN V («.iviFtc;Av 
i(,aiX>Urnt.r<tst.>v<Jimi.djroJt)(Unt)>phh ^ un uh s 
}/>• rtiH'^ aqi' ifxu-^ Jht 'jiUi -p livn us i sf< t<) 

v\<i(jp1v liK iict ONApoHntri-" f \ i> i Uq 

n\A(KtlM'Kf*v.<.j^ W!f^,j ,,(,^,11 nj ( , I s \» 

4o*''J'^t'* F-x-t rrv( - i p<.Uit t-n/mi. uuii unht ii 

iin>.moTi- hv Lq{)\\P i riK . I Mm^ li tnl li » 

v.trmc.iii I'linsnunSH it N,m ^ s . Ht>-lnn„v 
Mannheim (Inciiatiapohs. \tidX I'mmiMv >MiVMe as 

trJUss.Il 'lit )I ' )tU \S i (, i lluftK t K cStttivt, 

%uii)iim "t hi, njskn prijJtti.iiu i iti! •»! i-» m >irt 
reatiinj/ed mm refieclm^ Usat amoajst of the catalyst which 
Will aBow tot p'.)ly(tien«atwB to owot m avmdancc wjth 
!))« pf«sj;fft mvejmoi}. 

(K)?yj Mu< IX ni «d xtin <.l U-sfUi/ tioii >1 tK 
jmnitrs s K Kii<.k«! ttpu i k m mdx ! i txli i )xs(>i hshnd 
i'«.fi (V\vlrn. ! f, jid [l.wts.. SI M t tti ! 
^! W (^f ifSi) thv ^(m^ntrffu. «« t (,t. t. si^uiut 
.1 a pU \(!v il th^ I, n t ni ufs nk! ^ 1 1 h , tj „ m, u , 
« U d ua \ fJliit ffK j.t( 1 V lu h n i %t i, 1 , i 




iti nph t-.pn iit > r xhcr m< uj s n« 5 s L i phos 

pilj ^.slKfi tin lU pK^s^fK >ttU M <iltl I lUld Otid IB 

!hv J roAi. aut-kiL jsjJ w ula lov-er (he meititisj Ecmpera- 
iU(v t ibt pri)(1i.t.t kinp ik Im^IW l)i,ii< tiitn ii im u^sB 
>< nptfiWi, 1 i U< X Kti I! ft ^ <. It (.1 hKJiiuiu >! 
A ii'-lo hi. j\ '.v jjl hi. I u a IS <. j3 J t J I i< n! t fnmfi n 
)k ptnitc w !ht aa-i ta j wii! fi ' 

(106f»l S u tb tiiif tt 1 tir .a V 1 il f 
!)x v(ds itthn jitik -U n lU tH^U luih f n I < il i 

ri,Kl< !J(<.ftl f plunu ni itt! n) J f i v li fi u 
ni K tiuEi UK jrjiur m Kmi In if i 1 1 A 

mj.ctcic aad pnjiiucutJt) is obLitaed (stc hsasnplc .> bdow). 

tHHilj NSi>!ML>thmott}K p tit s ul vitKrifiLfs. -ii-t. 
dcccc.iv^ tfit bifi'JwJi:; ot: pritnei' to liie uaacl ;ii a stjvcn j.iH, 
tc!Tipciat«f(j And iOfjit sm-:.fii;J.ii, sn oihcr wofjs. at iNiKtanc 
unihiioif-fif pH, itiipuf lU'L a »v « nts. Mttn^tl 1 1 i i»t 
mU vniui (tiKKt 11 jflifis-^tifitis v.i(i K stni!f) lJ whi li 





I ihti pfjltivf MtvAi* uVen 






<iXity\\ih:. <?Btt an OHf:0 plltJlff IS. ii 


.Ur,.(Ju^<.d int.) .af,,a 


i.!vui}h stij-mdcj niitku. <ii.t(j mwk 






■""I 'r' «liU " lut 


11 nas t) tn^Ji ti^ kmj^fin a 


1 ihi. k uhk tr t» kd 




I 4 .Urtid t Kid It 
itk stt u j.. J stru til c 




SfiJSfRdUuV A 


Ifulrinan,' ,'sl . In ''th'"nu, 






n^'hlisdhw irisi nl 


nttn, Uiiit t un siti sifnd un 


1 at viiKh t s<, t ran 


htusaii! ur\ 11! «i t - 






l<-n!h t ) t !n suth j 


M.p^^iJ As!..l>k iL'd.uua 






!i,kiip lit 1 huUd 







[W(»i \\ tj htr <tJ il jonai j pttt of tt <, in v t uj j ^nt^s 
aiiAt, dvscnhui i->tbv,iii. usinfiot turthi. stv-j nf fti,ta 
ttstuig out oir Bjofc wfccthe tjucscic »c(d prtmcrs, ss 
«e."icril>ed elsewhere s« ttiK t!Kclos«fe. mclttdtii^ iTBinedi- 
stelv below. 

[OOtO \ t s (.nttw Eti tt-t sumn rv <. { th s u ^ ^r!i u n 
11 viru p ( t If miUpk nBtki ii! n dAUn is 
pn» i1t.d in >vh ui i { f«dt(-ts ats miIt>! it inltv t tv, i if\ 
pnmcr-coiSjd sequences. It) sitcb prtjwsts. Itie removing step 
<d) IS esrned out by di§cstioa with aji csKvme, e.g., ribo- 
j^BcIcase ii, Iti one aspect ol this SBvention. the hbcIcic acid 
ptecarsiots at*? motitftcd «n}atnodf}j«ji m the instsace whcte 
one or more specmc pt)i¥«itcle()ude pnisiei^ sre txsed. the 
pnmcrs cortiprismg at ba*t otic ribottucicic attsi sectiscni 
and wsieicKi each pfimer is suiwtantiaitv MMnpterficBfai-y to 
1 dstifftt St jind-t oi tbt spuitn. IfHttut. u-it' Tfllts tht 
spn.ir(v pi)( niKkntidt prtnus « n itirix c mb prist doix 
nilionKt <(.td hi wot It f ti A (Hi o his j.iUituKi i« 
N Hfii ] rtt ss (h spt-ii IS pi Kmi { i it t p ttu s t ntain i 
> 'i\ tr > 1 ,.Mi>.> < r d J (sv ttfiv s'.in{t4,ti«t(f a >1 htit^wt 
I f sti iiif r>rl\tti lu jciititu thi {o! 
n rs ir his iistari.v rtm ltsflhi.f i.'^tiBpfLs*. 
ji vat :;i'0 n Jtjtfxnp't'Bartart Ba<,kotitlt or 

[WM ! It) vei a i (titfier w viini prtifets kir priKiuciag tnorft 
(sisi) one copv a speciitt tiucJcK: acid tsi pts.!!V«lcd (as 
<t>>(ribtdij tht siffninir\) b<. {.rfxlu^tsbt stjhsti uiith 



tree ot sny prime r-codtd i 


* {III. H.I.S In ti IS ipsi met 


uattK d n id ts J i i p i 




with oflt ir nijf*. 11 fii ji 




hith si bs jiti il 4,< r ip ti 




t^i the t.peci)ts- micietc .icid. At 


iakU(\t dftnuntoianti j tv 


scid pfoclKvBig ciit.ijv.si !S aisi 


t ri)\ idv i HI ihi, t)j\t irt As 


ullKc th il Kks^rtx 
n-^^'-Vi m %U <«rtt iuiit 




I ^ n-^ 3i 13 H [hi sixi. 













<,0fH'! \ aid tjittittni, ntiLl i>. ^ ti j^hin ion » a 
<<mh«iUi, t uv <. th(tnu..jfi, IKsi., tii. nt 
t, i!iv tr ) jit i-d t nnn,t-- in iiu an > hi in \ / e,fOU{ or 
4B ivislt L <, >tit(s,u It o« 1 i h(. (.1 It fits \ r fxi St IS 

spts.1^11. viivBiit fiv fi o iif Lil J fn urs t 111 hi ss,kvtt,d Irti n 

link suit tfiplidspll us 1 llf IBs LOSldt. Bl( liosphitt IBl 
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{K ait i.( .liv fti a 



(Kt6<ij ! 1 su! vet i.K>tUi .t tt 1.. \ tf it -vfvs N k 
mifJupli niK.]i.K )tKi})ro in n (i (k n n; l [> ti. u usti. nt il t 
Mu[iniirv4)l (fjA Ji\tn nut u umljit 1 n i. unl u 
\t.>ts iti pwxtittl B (hi tiisiujt ticl ri< t(u siij. «1 
}">5tthir «(St or tiuK >}\^if<. mfKiUitrf pratiif»> 
ajmprtssng as ieasi one segment, sacii of: which prmwr 
wnjpf JSCS at least oac a«t-co(tips«HtotatY sequeBw lo a 
distiiflct. S(i(f««iK« oi the ^esihe miekic acad, such to tipmt 
hvbndwauoti to the specific nijcieic attd ai kast one !oop 
st(^^lu^ I- Of )Kv^ A> m U t "fhtt >»>• a>Kt«- s3jj;t,sUo'j *.ti( 

H) tn/vBjt, I. 4 nK ibt^cjA fl ma\ b^. ttnpUntd in iU 
n.™ Mn;, Mtp ^(f) H tn^ tt'lui-t nf fhi* ptOvX's 'pt^iDc 

kox\nt ijiuUtK. aui! i iJNA fWk.o><. v -,11., nJ j. »lv 
Tivrviprii- !) rm/ifi, cr >rtvin)> ft hjst '-pi.ui! v p tii- 
u)f ^ ^'■'■"^^"^ iiifim) ui^nxki i tip ivn i n'u rjO, oi 1 

ajmbinaliot! ot ar:v (A tkc ior^noim. (-Hrtni-r- ihc s(>ccttic 
uamsftirfitii pnittcfs i»av tufthcr comprssc ixom abtwt .t i« 
tl 0 It 20i> a ut iHji «. tia t fv icko n.ti r ,( j 

0066] iist rti. o! I'\britl3^)ti «i d tlx jirin>-r d 1 tlc 

'31.1 t t. u.t i.K <. u n, tit-tit i s J bv hu ctiti^ 1 'hi. intiM \\ tti 
V irit «■» pro t n' t (; ft». A itms U r k.\jmp t, if it c 
primer ss modified with a« loiercralstiisgi assail, c.?., etiitdiBjH 
(or any moieiv that mcteases the iReltjjsg ttitsperatiire ot the 
doatile stfanded s.tnict\i«s>. ibe addiijon ot tbjs pnmw to or 
wjth a. pixMeifj soch as rec A, either flee or botmd, wotsltf 
tacitstiite thii sntrottucti«n of the pnmer mio the coubie 
Biranded largos, (.Kornbetg sua ikker. sup?*, pages 797- 
•^(>f)) n i> tijjlJ (irmlt <.x -i M n ih prim, r mhiti m > ti 
(Wt>7] IJn u ni ' 



f w^kii, d^A sirand [hti thu t n ii inl Dn av a 
ttlptrols^o Ht per oli^ m tin (tnK\u J liitd j 
oh I) ihit no iLnvsmU ^ s ijimi lU wiH 
n.^vUnti ttK t>)nHttL a tvlpnti It - J in! > i ih ^>l„•.^ll 

i ht-K -Kij ^<i>,t V •j'-tht ivitiil iLuKik <i 
< r til uiffi}-! tilt itjn tiuvl titiU -^qi.>. i\ iost vri. j„!i f 

ol } I1/ il n ii> !ix p mtr j k<,tt,tJ ">> (^^- b n tifi. <it Iht 
Uiic lu' U) h Ijxr t(„n.ji^ iitKfjtitdMn,h bit 
t di Ls il n mi i k i kftun/ 1 v>n t r i \n tpk tki jJt 
uv. I f i ttn! -> , > It, mnil iit ti k < f i h^r i tn.li. 
otiJi vMtt I !<iat I 1 u1> Ri. ftf(. aii..n.niK fit, 

I'll. h..!j> r t.i . , li th .r 1 11 U V Lii Ntf It J If tin 



i It , (J Ik 
t >-\ a ifi 1 



hif Itn 
ltd !(.(. 



UCfj 



eltienvl pvrmiidines (( X. tnpie tn.uKts, propvric ;i[,i;mc 
t Lfi^ »i vt-v th^ dill ■>•) (It c hiJjaii tf ) I Jilt )u ^ 
) loKctifi. < u S( an p 11 k">s j( d ((. i! i 11 J i, s j 1 1, a 
ippl I ilKni Scr Vi 0" >^f> -> lO jnd<mO>.i S > )2 tb(.. 
conturt' t which srt mu irp nttd hi-rtir rsfvann. ji 3 

dt^^,)0^v^3 ( ) LupjpvJt Plt^t I \'!{it^,wlK« Pi h 

livtUmNj 0_-.4J->A^ -juWvhvdunAu^ f: i'S'),thi 
satpplementation the oiigo vsith cerium protcms that 
s.1a{«lixe ttje isowbie beitx sad aav othw treatment or procw- 
luri. n !K add il n oj nv othi.f dcfti. nat server o 
MitntKx tt-t p< rti n if tbt, d u^^iv hvji^ \ th h^. ht,pi.f 
\ I mi<.l r t > 1 iM. f K u atmt, Itnip i ili n ot jitirtun ot 

{(mi it N <. 1 SviltUss ot NlKivK \ 1 I 

[0*72 i Jtirs mvctilioti desfrilxis a oasolte or riuikio arad 
conslriRii lino wltidi aav nucfoii,- acid sequente s,-ait be 
I'lsuitJ nJ •A'itJi <,u) f' 1l^ i IS J ir the 



HI it < f( K j:b t sjra<jdt!ti 1>\A ar< 
} v-LiU \ pr kIuC Oil w motta-sed 



i(Wtiy] Whtti tht (awet Ktquenoes are .■sabsiautiaiiv aiv- 
,rvd thur (.(>'» ^Utl<.«>4r^ prinivrs j tiittin.' «Krt,Av>. in 
pToautth n of m ilitpft, cpttx ot nutkii. jod fj>ori.ii 
dtt i(> lit, ini.<-i.ijs. n ni'iaiu n poipi'- and di^iah W^U ni 
thi toibk Mi^nikd l^mj)lat^ riokt. itt 
'mHi] J B i h >i all tih«» 1) d tjv.v! M tit it It %s lit ti.mi 



. Ill 



>mpti 



>nit>ri 



icd i-ci>ion, "!1iv o 
(dlt otuiimj ^ ittUuiiKk^ 1. viK iiiLaUv } 1 >di 1 d 1 tn.!v 
dtidiN ir I -iMitKiK. p h 11 r in |t<tt <h j aiutud fl 
tn-fv )i { htsi sirtft tir^s la t ts j Kd t<. pri \ iva inniiii ^ oi 
poivmeit/mg: ctij'.viites or pvmiers arsd tut ftuidificanoris 
piroMiit for mi, I. isi, ii.M\f«n,t, (ir *an i!3t^ upuki, bv thv 

1<M}7 < JU t^.r(t'^^, to tJ <- orvtrt-s. s ( A H dt. pictcd ir »■ K». 
' fi •^'f^mldr;.ftlon".d^,s^rlbtdiI ihtionstrUilswiil 

ut (it in t. d Dj. N^ijUt-Lcts !or il jUt-it a;,id pntrtrs pre stilt m 
IK w 1 1 > tit iht t.. iiMtwi o« I o at*, "t i>N \ poiv tiKr<ist m 
s 11 ut Ifitit tis, (tt UNApo Mil ri** ihtv. I >flVfuias 
(.onstilu t, ,)>on)Oi tr ti dtptn Kn unif (i>> md in (wtior (il 
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VIE > mi in lu tir uroduuDon i i uUi-it j iJ^ iU 
ptvtii u > lU suij r«i<.<.d f „i n utjt i.m h Ui< ojubk 

U M ( ^(It If !i Lfl tj tj .. Ih i IK 4U IK V K ttt 1« 

Ul (> ud ui I I im1<.pin.k u i f.f > f! I 1 ntK I fii juun 
(!)N \ U r uni nptiop 0 \ V) ia iuUs ! ihtst. i to . s 
^»r) in mL>!i, sir n k i u itku Kb ^ luio 1 4 v j <rt.nst 

or nj ifm ttitKUoi^ <i ixnikt in, dnnhU Mundttl tin 



mtntarv f t^^.tf tio^ imJ tJ us tt h l imm > bjbbk ti i IC 
nv nbf.htmjs h nCi ism k SI >...kj. H.H > 

sbwil til tx, II M.V1!r of t lOlsUlK) W lilfly. I I p*itfi h 

Mfi4,k sdiiikJ fi.s,ioi no JjH l>< iofti ■< KJit) IK) 
130 ) Jtp I s -1 biibh wt I m u il » ttu 1 1 r sin i a., up r<. 

w ih liH i\w H ,H \ -> 1) ih U) unt 1 vii u I K. H« ) 

In i if. 130 ) > J*- h-'i l--!' 'ti 'i< 'it < 1 ih! stru 

tlnsir ftutlt^ dt nc J ,iu (ii x.dl tiu ts jj f pus » 
' 1 \i I Ti!- OkhnKfils 1 >t mUii ! J 10 U 1 ii lU ij, ( tflutj rtv 
HI ijgaf the present tsxsdosure. 

r(K>7S1 fa wo these eonssrucis, wuh a spe^Jie prjmer 
pastnt it! (Hl I JJ tai t tit Hv, natkii. L)d s%ntK<, s ^^ bi.n 
hvst pfirnfs Atv. RN\ iH It itui n ij lUKkic j^tJ 

II Ibus n^itfiit fK (_riitct(HaJHii st^.i-fi i, n i Ut ni. 
i>liKr {H.«,».f «, tkvuks 1 hmd .nJ ruou, .t;. .sti h sj IK 
^i-ikhr B«<.Liv iiu) s-vntKsi ifi^ ti \uis < u is i ksc 
0( nsiruuis 'o pwdatt tes tjv,'- j isju-iKmi Lk kk !Rni 
llK i.ori,stfL;.f Shown in iUr l-W \ ! ) il ^i rrisp mit >i, 
ilitsfratiiws of tht; toisti J>.ts « 1<I<. i'H.M) tN^tp thj 
tte pttJiiticlK-itt .UTO'ft's (ptisns* una ctjtccijon*) arc. mtucalcd 

10076] Jfaes*; coitslrmjis coultJ eocUiim mom than otse 

I wo inc'tpendtni n*,kK ' a 

ij'v fhti ifn.v *.tm.<3 >jNb'Kii « u 
i (.wwt (1 wblt >J iaded oi wi i^i tli i i. il J lu'. i. it i. pmp 
er(<.so..tfi>. novd oonst'M^i T imefaoa ibt.\ v,v.uWk.tim»je[i 
pwmoior «iesi such as the host promotof Uiertiore servjisg as 
;»s mctefetKkffl tsuclejc scid producticsn source (tht jjrog- 



Mfiultl putju^ ^^^ji^^n U> Iff »(lh<S».Otth lAinpk 
Rienf rv si ifKj 11 1 )t, ti V. u ■> Hr i vt (. itn->iructs tin bt 
1 I (I ihit ill Jlk\ stij I «iJ j ItNA"to<fuclltlat bis a 
haifp fi Ut p 111 j tKf^ k ci J I is(.U t" {orr l " bk 
trn<tt.t po)iWv.t Vkrni \>.iv i,t «s nivN be tiTKitd 
isist pjwfytM micic-if acKl ts) twnb posaruv. 




I oHbte straadetl product is so cos-alcnfly link two consmtisrs 
tsiiit rst&ko cotnpieraentar>' f.)NA slraniis. 




yW79] ilK «)BSiruci Uitn be made lo contain » poly linker 
reuwa iato which a»y seqaence cau ckwfcd, Tbe fesuJt 
wtil h<i ;i iransienf aocujMubfion of expressing genes wifhm 
cell t«) deliver sense, snttsea'SC or proSsin £>r uny other 
gejje pft)dti<S into the target ceU. 



! ()f*77j i ho r;:pfiC;4U«n ol this suiicturc (.oiikt rcssifi. m ihc 
product! a t<l i>nt s r<ini! i ON N pr»iiti>i, Si.\(,r<ti alt^ri i 
tJV t t Vt n s ) oc%.i f J Uov H <! k>f I K t fl^(< tJi n o d stvoid 
oi n pkDcntan soranJ lori.x mpk j tfmmil oi^pioikl 



[Wm (.«hi.r Tv-t-^.s lUnt h ii mil « 
(.ts^fiKtf ptK ! iKir ki 11 (J il n r i! m j 
fona oi U n s f kh sv i UN \ r R". S u d , t UK 

[«0M I'nkn. >i ft P Jti s 

liHiHZi Prmiets can St- prodiiirtts »v several mi-ttsods. 
Siiiule-stfanded t-bgotiiicitoiides m the ranac jfom ticiwccn 
tfofi dboiit ■> to <btit 100 b^vs iong jnd pfvttfiblv 
ttiwccn !n:;ffl atjout 10 to alxmt 4{t ani troa pfi-ttraiK 
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\ hiflhi.rvirvv.Ht opt mi! I K t li rm > it f K> 
H iJ t » tij Knil hilI I I HKt pin i h lx.i\\t n 
E i jKxil 1 " to by >^ U f <.i.k if\ >ti. twJt Vftfv-, i. ffitcf 

^ Hl J tiDbk in It mt < r mitrvro i<. n. ( inut^ t> i in t! e 
jii ot ihi. < ti fi fs < )lj„<i ii^tin u k 5 nriLf J x mci'H 



1 0(»S31 fa adiJUtioa Bucleic acid pnmers can ae protmciiil 
roadiiv S)v the action ot T7 RNA jwlvmsra.sc-. i3 poJv- 
11 f 1 < *^f'i ) Knuf jv. or Jt v. ipj ro^tai ite I>N \ or RN \ 
1 1 11 1 1 t (. 11 n\ \ teuptett'i >. r RN ^ U.n3p{atf> cootinfa^ 
[h.; ijnm St imeftcestxieBdciJ from she wjtpespontjmg Ri^A 
K \ f( r 1 [>f 11 ij'<. iiv isr tnht -JbtJe jtjt> '»>tiilit<y<> 



pre J) i i>\ V ui i. ( h U i I \ iti tv 1 chttn jl 
ill ) u iiliri! lUiiun ( ttust, \m,Jjtii but dfi not I TOiieti 
I ihi -.mi fjt itf jtn.ii)f u"i«(uiB(%t. t jrexitnpk tt**. 
jHti'.ut- 1 IS in Vis 4 711f»->-i '>24!,0t){t and 

4.707,440. smwa). 



dttetleEl hv a vsriclv (tl. moajis 



it.!i.k; bul sru jsoi 
nosf iJ oi. bioao 

i.uiJmH u. w„ XI, <l3s'".Vlka 

subs I II 13 Lllf rt u \l ij liJldpatilKts 

f I avw li 1B(L^. Wilb this Bv;.ja i«n lAApi^tluau.B 
fftim targt-i swt.i«cac<;s gsticrnUv fcquite^ nuctesc acnJ prc- 
cursAWS, e.g.. adenosine jripbospfiate. guanosane tnipbof?- 
phaie. thvBSidsnw triphosphate ansJ cvtossne triphosphate, 
pft.»s:«( tn su&ocai qwMiuts' aed eosjwmratjon m the reac- 
no 1 m XI irt In o fjtr applit jtii n^ it nt iv t)« dd\ antHj. t «> Ui 
subfiiitutc one at mt-re ol the nsfufiii prei^arsors with fsiodi- 
ftccf Hucieotidea. tor s>xaaipk.wh«s me invwiuon descnbeii 
herein !s bettiji appbed Jo the detcctsoa of speoJic nucseic 
acid .seijBences, mimobiiwstion of the proeincMJ DNA may 
'K.ftsifabU fj •"li. J JI msnut subsuHition ot om rdit 
ot !{3e iiiitiirai nijokomk tnphosptiait preoui'jtor.s with :i 
m d ficxi mi.ii.al]<.1t i hioiBniittU ko lirs int in^.h 
osphatc, ifi plai^- ot tovmidme (riphosptiatc, wni.m1 vitis.! 
>i un jjfx <.d t) ^ \ i hu. iKKliivLiiUN \ .li! t p.fiid 
^ \ I. dltitni f t .1 bi in iifid (li. pri. tii u h is • i n 



ik tnpksp t^. { f<.>.ursi.rs (V \ Pjl \os } ' 1 )s 

..-itico iiii + 0 uo ) i.ukd^iu aitfo 4 

iinjicut-.s vvsnch jficludc, hijl are iitit iiiffiiltd Its. dmitfopbijfioi 
ipd (irtsvv )B niJ ft lw,h bv h « i<4 in a rn.'iip nvh ii 
1( (1 <Mfii.>> (H liv iiUi b iiilnift iRittius mU isiJ j) tfi 



II iJttr In uhtr i i.(.t ot hvin\i.n'jo>i tht proiut-d {)N \ 
i.ifi T< iMui-Htiflv fiKitJ'iv tht nitlosKin >i I'-iRpt'tth 
lat tU 1 k i\>n ii.ki> \ k iR<,ar>7f>fv m ht, ri. x<.tt in mjitiirs, 

UKvJ DMA pr»iJt.ttc! hv tht jjsv.tilius 
Its rihvd ht-ftm vi,b (unt'(t> j is pr«h>. nutkK atuf i > U 

I * 1 till wttU sj^ntiv. V \A liltlc (.111 --LljUtn; 

(OOSV ); ttrtiii i !i^!ni to ,nt tU uinrsaavK 
rum ^uU St m tt-i. r i^l t i rn<\ jrt. i w ij lunri. tht product 
uuu^tidu iH Usr tK 1.K ! 1 li i S < li ifpKUiifi 
Sti N ()-<"^f 0 td >n!> 2i j ' 2 (h mints 
Whlttj lisi t<v n Ji'^J H-dmiiitiivU PiUit V I ( !Ji» 
(i --5=5 fit) A }.«lti,i;(if<>.i !u! U imj !i ^ u f ji <>i 
\. bith irt, ilso mn rjKi il t i iiun t In. Mnl <n siinl 
«,( I tip'iif (iM h ui .fill jt! ill li w<df S licit 
.ppl i iljoH V . N(. 0-^ S -^tt J -,1 j ^> .« U . ifvii „ dK 
pr» n,rs It !> i tii \ th h» i n 1 1 ni f)) tn+ii ilir wpn » ni 
«m of I \<fv sJ Of fill s« tl d If dv. ividui \ (t fi,>,-<i_n /t 
t B ■v thi nil ji lojcj'oi *tv.d p Bites ts)jii.l <-t iidi lofm> bu 
tiin iht itioorowsscd itue u? the doable siraadd k>«» ajjd iUe 
short icrtgili ot the Atm. AddjuooaMv. die pnmea' rtsav fx; 
labeled with ethiiJtum or other itaeKralaiitjg moiety, la ihi* 
condiuots, the eimdiutn or othw tntMcaMjmg moiety t«sv be 
i!);ic!iva5ed (SitavfiaRftsxmios, U.sS. patent appi(cat«»B Ser. 
%.i 0'' )?i''*fj fikdoniX*. 24 1990 ra>>Iwhtd .iH Luro 
pti 1 Pjivif Applitaljoji PuHfit juop No 0 4<}2 H^'O M «fi 
I j i 1<W2 ![ t ».rtoEL( Is i)J \ hjth ill. intofp r tt ) b\ 
^.rtUvv) n ilv, uii V in li/uf Hui in 1 1 o m iilt h\hrid 

[iJOfO s AnosJier aspeci ot tilts mvenijon hercju describee is 
U) provioe sor a conjugaie ol « nuckic acid polvmcrwing 
etJKvme tRNA pt'lvrnMsso) wtth a a«deic a«d a.ins!raa 
s ltd naJtK \ciii v.on'jtrui.t t, )a a n«t an ni ifti n sit^ such as 
i wmo' )r sitv *or &\, Ct)rfss<x b liPj^ SN\ pi! tKn^rf, 
whiih )s pibk I ) pfodut nv, Dutkic avid suti m ^ <•<■> it \ 
iTvtto ftutiMio oukf H hnktd dii- tK )<■> ht nui.kiu 
atid ot itjrt<ii>>h a lit kiiji. t >up <.ubs.t in i JU r ) if ii.ri(-RP^ 
with til lijitti fjurthten/^tttciJolUx 1 i3<vuiK tStnuJtu. 
acid tBfiiniiJtfY bv a nudeic acid bntJtje or haptcnst receptor 
where the CB/vmc is btudayiisiisd and the tnicsetc isod 

i« kic uid iijjut nl iji i jj v!. s 1 ,1 No t _4l 060 upri 
^ iKi »ik>s iJdhiwF Lri,.h td kmt 



and Pt Ji 



ijHi hjvu fiv.x(j jJ I w tiv (h Ju 
and larmer ineorporateiJ bv reference ?i 

[{HI!*! ! l urther in legurd t(> lae )u«.t-oe; 
lit rr<s<, rtinii.fi 1 in tltprottui nuK 
I \ A poK tin ast of ^ Hbi) 11 Un r 1 



[^idV\ trutiVi fi rns'"rf kiM n't •^tt/Kiitt wipkffl.^iiHn 
n .li RN \ a li suk Hk ft t lU t » Hk(, iht 1 f)i of 
««iibfe-.sii<in(fe<f. .ssfisiic-stiJfudeH, or d'CH p;fi1i;i!Iv .siivpk- 
sii wkf 1 ufiht I K 1 Utkit acid Lt Its rutt in tht tonmp »<t 
II ^rfjiipits <itf IS oti I Ktm liU It (xtifKdBu k in<k fii 
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t>*)*>2j \ it vnh. I n t K Mm'HJO ot (K tlwn lU 

process sor prcKluansj a sptcsfic nacjcic aci«!, !c oiber 
aspects ol tins as vmi jjfoccss, the cotssttnict (s Jvidlwr 
Ui<ifiniv,u/ iJ 1- t(tipu«i. ffeiJt^x mftfl Ij ) ji k-fst otifc 
pn ni<^ti,r i i i<i ik ^ m jikmentdfy ^((itntc u» i pf)H<«<- 
pa-»iiit ml} i >r ^ ks Df f-hv pR>(WH wabi, ^onjogju, 
or t jr UK kin t h r 1 1 ni tht protDr ir fn. t-i njugatt IK 

mmm where tte T.x>Jvmerase wmposes aa RNA oolv- 
mcKisc. the nBcicic acid eonsSract mav oorapnse s pKifnoter 
f w the TINA pfjivmerssc. l «fiiicr, the p»ilvmcr*sc can be a 



\ niri.i.( Ml 



<. jn ■». >.h!.«-cn M<.h ihrt Ui< to Wnn-i >. i i < it*Kr n u u i ^ 
uti. thi. ^briUH^ttii, rqilu-it juu>!- n !j i x rjKi 
in'ti cfi-fKi^iit kk! hiHttm jjh f i u iisuit jks >i 
I K> u.iU.m 1.1, iiv. .J ( h . <fl. ,f [ a,! 
nr^a ti. I is utf rutK lU i^jrt.Ui> <.pia ri us 

t<'li>l ICts ( <. SSl. kS J ) N ) tl f( nttJI 12 In { >f. h!v 

vjxi turns n. ntt nphtt-J In Un. p-<.Si,i t ii ■vtnti « 

E(MI5>Ss Retertiag to MG. 4{A), the nuciow actd coa^Srect 
« cassetse rfcpscseU m tms tiguie contams a projiioior iliat 
u)(i«> tor the produciion Eft a polymerase ihas is uoi cndog- 
«jjous 10 ttKi safget cell tor example, s» i>V4t> of RfsA 
pohTOcrasc lii pToraoior thai codes for a 1 UNA potv- 
ncfs'ic franstrtpln. n aiJ trsi sisin n oJ thi.'s. i anst,ripi,N In 
t,Utoi4(r raati'tm \ s » n <fj<.i> >» it <n.t(\t i- 
RNA pohttitroM. \\} tth \jI ijuti lU T (Auit-r o 
is inscribe f hi. >d 1 1,1 vm tti (fi>.iM 1 K it li Pf<v Nit 



f '.t >.fiJ^ t<i- <\ p >hfr<. i^t mil vxws wubifi 
lie i\: iota not leeognized bv the host orstiiRisiT] 
1 t>f<)teia and dots not rndtitc an HHStjune 



i tt 



, In 



at<n!ni j. .Ivi iif s , ) U.t ti R\Ai thi ( ft*- 
St u.rtt isviJ (Stt lUr ^( \)) Ml ft .ust V lb., jtroftii)- 

(It S[) iK 01 h JlU^.lU^t poU( Kl SI. 1 lllk (J to 

wos>.,^Jr<.tt,scqJl^Q(,c^»ln(.^^ tu ■>)i\-n tt Lit,n intitt 
i'S't atfiv iKi 3(B) )h ib)<. i»sij»ov i). moio) <> 
\Ki\ IK us.. 1 lit juiijj i )fc j tofflixor sitt w. lil ins.fti'-i. as li < 
ptsJvrasrase efiis& is tfitn-stfibed sad iranstatecl, t-mai5v, tht 
(Sidajti sequence ttaoscnbed bv ibe 1, promotor (or aov 
sjxi fj^ ttfn pfomitwrJ rtdt jitoJici mv ftN A j ohtni-fa-'-*. 
^ nui ) hn.; i p HfTi. isv or poKntn**. IH or others) aoii 
hi' po mtc'i- cwv iai4,nt»^ oft oj itio iur of •vtWHjd 
iTimi i v nc I fj a ) diiUan' s'rti|..(h I h ottiv-r br^it 
•If in.li i ir) ! tfxiutt iit ! iasvripi 1. ihi. in;..! stctUvOtt, 
mi. MOV 

tK)*»«j kUtrrmL U !hi.f)isl itusvUvs lu w m 
lii 4(\0 tKsLtiiUxii. Iwi iirf . >m 

>if J3t f> s \ K^fuiuji Ls Uu i.fn5 at |ii ti>N\. an 
x 1 V i .ltd Ml 1 1> Ita !> U u icj U lilt U\ \ { I r I'-t 
iiKki s< iJm fis Msfthv lU UN Kp Imti^ -I.. hiKli o 
ifiu h.tii I kn \ 1 1 Uiovt h . V fjo n in\ J o K i> R 
lui Orosi. ( Nut \uds Uts :0-«s^ti>% 
Nkihofc> i ffl'Xihmi ih< tnJ* oi t)\A ii <Iwuks lof 
ttt■>^.^nt1t sf i.hi.n ito.1 motuits art, w^il Kno^s■n (sia, ft) 
„xi(»pk IS pi t rt -irpfit 1 ion Stf No 0^2,"'6<) 
sitpf*) Itt (tsnv^jiHtit jtunfiu lan itt per v is st;jsi o 
»>siisie«se. RNA or >i can be ij-aasJat«! tnto pron--ns. Vise 
/VI If jjjtlor iiiKk « n.i.t ..oiRiti«>.tKt « <i Ik t h dj k d lo 
t irattsjjo; 



m)9f,l ( ) in .% UJ.j hUl U U J ? 1 is UJrtU H 

fXW] C nsiuv. ti! tK HI dv lii I jjt kptidtot tpni 
H . usu.n 11 II ,5f ti>t.. ilH.ii ii„fis. 1 h .St H) >m . i-t Wh^n 
suth 1 ton<LtfMU ti n a ns ? d «'>L p'otutur tht sttoid 
ptoKKiioi 1. II fit J ffttt iV t) J I (h< JitM pr m t>(fi of tl i « Ik 



[00<»«» Ji tKr 4a>> « ..>iiJi ' )J avif sjuiviit i u k hJs 
htt 1 ^dd < v<.ht liiv <\1 til 1 1 ns..ripin. n "t ibt -ir^-t 
t,tn IS t. ih ttittd ^\ tj t pi- xiii^ti n I f [ KN \iX'Unti:"st 



3 llN 5is -]U H.H f 

u i ri ni 11 r n nit i 
ion tn>!t tbv w jj 



otiv vtut . U {u in 11 if n^k i l J ipMiti ii In n tin 
hispf . .sx.^ ,i,n S.I u 

Ir n 1' 1 IS nil. mix (s. in I u! 1" 1 > n i SP( , ^ m 
bin I (f. is ! I K i>N \ c u ! ^ ot r.t t i. ,s ' ii 

pun St list riilisiiiM 1 Kill ri fi tii ({ ri t UN ^t i 
tl\ \ Of it lUtt It 11 i\ t itodt 1 tx Itit lilt )j sir[ 1 1 \ 
tHitt.f V lip St ft K SI (tilt Itii, li iiifb istl ni k 



tjJt 



rOUt3 /V-ditLitidHs pux'tolofs ti I viJl b r itJ h\ j i>h 
ittt stsuirtif t K. laut tti i! 1 1 tix, hnstif ttuiit i iiitliKtmit 
of jitrtttionit (ih iKf»*v sptttfit t(i &i prom tfronilhtr 
inmDlfHN Hi |Ml\(<i[.iisi.s I )ti tn 1 irvftiplt H \\>i 



10 



id. 3 J. 



xsift hi 



iu tiit: coiijHuaie fomprifcuis a protein asiti a 

exaHjpie. chetiacsl atocliUcaijoB ajsJ bublna strucfure or 
sin4^e-stran(le<i resjions tor pntnar bttictog sites or SNA 

Ih St skifkd m il -. in m 1 nit >t 'fi^ < 1 ikd Otstfiptjioii d 
this inwnsioo. 

(»««!] Uk <XU.({k »i !(U V. I ]( fi I, ikt 



etnpiO' 



rv^. . ki rrnkok mo j inttt SA \ 

V. ) ,11 (h, »ai«m 1 a.Kl J.^usti..! Kl t!V 
f s< iti VOJ Hists jnd Uc^-Kliatsttd 



k1 dliqn , Ovtt, 



init i 11 1 Jiv, tiKi {Ji'i dfnJ ami ™iiitt.4i Hii 
1 1 in IS s r» t lu ijpJii-J bv 5 Msd divided by Ml (tinsoles m 
M fi . tl tfntu SpuiJii. vfmtv is tSt ({'11 i«ii>Uvof 



ifnp liK-ilurti IS If (.n -»ku i!vJ "-s Of UiPt, Ihi, 
of (woiJuct bv tbe aan»i7u>lss of: input iirget. 



smi7j ^ s.! )i iwun shuK i 

iinmt,r^ i futo t u^Uc-tiiits lyug, ^Nxt. thi-jr n.iJH 



vNtimfii^ld biv 6 > i.„ ui Hi ! 

>ids^.s tvtwfcctj oppo-tUii. p' UK'S hui 1 n < (Hv (.oftvtatt 
Jjoi .iJ OOKM NiU in J 4->'' ( tbt.'x pmitrs will n 
hvbftdcTO u-> eaijh mher, ["he sequences csl ihe p«mers ai 
H)x>wn in FIO. fi. 



[0116] Vi >iKi.bi( w 



orda [> Jk^s td/vjiK o er all oi' the 
^. I II) iht, ti fT pUt< I It jt o' J fiitn^ f ti >« w IS lUt 11 

aiifj the tabes were placed sua 45° bath. Aiter f hour ati 



at t)ase 351. 

OIU] iht (>>a 1 .tHMfKjDoow siK \tt inisKl 
Uiis was iJi^t-AiciJ ivi(f) eiiht-.r lai^f of 3 wJinbifisSKiii at 
i\ mlU HHiKoIil UoKI win mill uo ivks Jostle 
ii,h ttfci 1 d lutsti IJ It ih sith I ifiM v>ikf 



itciifiJU fi \4 -ii. >itiiiu< It 1 tt ri jr llvf If ■> 
s! Pi d >Mth iK> iimoks I I H)5 s ■<) i i . 1! 

1>1M11J<> ONf^ Wvft, ddUtsi Ki it i 1 \ h AUi pii 
upiUt(,<< wit"i 1 0 nl .3K ! !0 U Sf r Oi iiuti-satO 
C Ti 4 I ) xttiri (<, lih-fv i tlii f( i hs ft t ttiUi liu 
ft !cr \\js \ shtd ^ umvs \\uh cwt J s K A ns.n i vcc 
wiih cibsjioK dnejj ana couhk;! in a Betrkman ii<)Uicl scm- 
tiilation toiinier. 
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! 9117] IJifs speciiic soiiviiv ist the nucitoixte precursors 
Wii*. 9 6h'' (.jt>mfl« ft fK tia},t' 1 (jl }ri,fn(.n 
conEamec l),Ot(»t> nmoteii of taielcotitles. 




+ I1f> t, 2.A<C 



[QllH] The Rafidcan Wimijic Acuviiv ot she Priaiefs on 

[ftl.l9j it) test tof the eflect ot the priiaeiSi on iho bsdt- 
Sfoiifld, &a sssav was perfbrmed. ss descrsfjetj jii the pre- 
oiclsng exirapk (lixarople 3 ai>t)ve). iti whKb baekgro«nti 
wasdeieritimwJ with aiid wjthouipnmers iissvell a&\wtb antJ 
w i{3i>uu 1 lint, > ih*' ^h hMm»<{>NA 
012f»] Itu i!i\-> U ui !, nJitu,, k u a n. ^ .« 

DN\N\vf ustJj i i_ I n T>N\uijh =.<. s<.<.ul>k 
SI I n It j or (k ltd a <Xi t io 10 Biauii-vm i it. irustnut 
ot sfesetiue ot pt jitier s (0.4 OI>'ml each) >>etore being thilled 

M l JC*. 



f 0124 rht •a«,nt J i-t-tuKs j xi> «, sisov, th a un. t 
ijfi bt <ii«pfiU<1 m thi pustn t ot ijrw Jiuiini'v <f 
irretevsns UNA. fhe net sjiipidieantwi was L.l'l.* tvcn 
IVfu.h « JM. th I ijy t DN \ nihi >Us H I. iffi 'ii ( t! Ill 
<f th nr 1 viut J>N \l .i j tmi, t i i.iU.l i,( i, it 
i jws. ht-lhil !i m) itiuitiu V I) a r 
[(n2«i i K'. <.Np< m<M\\ <si!N V ,K tuU^ Mv 
romii li If! MFnpki t s i _ i., ros ! i 1 « S i u n 
f sc. (1 iliil ^i. tat t{j MIS m ht ^Uni ^ixts 

t w kcu! if * I UN \. h ittd'. oiinf s d 1 fj s\tv <, 
ot japu DN\ <. uvH ^s DV\ >,<.n JstMAJ bv r<^a c ti 
p«mt«s{ t«j seen m the jneorporaim Ruupos uj the Isbic 
above ff^vatt tor this exsmpk). On ihe other harsd, n caa he 
seen tbiti the mpIS usmplatc (Siae 2) aiv«s a (iisiinct paijern 
ol tower mosecuiiir wejftht baad.s. ants m lant 1, sitrntiir 
bands are ohsierviiti whea the nip i » template wa.s tnnced wtih 
15tK> maes as much uaft thvmas UNA democsiratins thai 
tut iofeign UNA did «oi sigtiiacsiitly aftcet she ainphfieia- 
tjon oi. t)NA tretn the naplft template. 

bxitmpte 6 

[0i::6 \n{ ifititKM o DiftvMit Rv<ilTia <. n Digt<.t<i 
r012" H lUtm iniimvu (. lU sdn i> a 

Umok 1 f rtwiiU^Hts ilt.iMtm} ^D^^^^^. 
I. 1 H d h .\p nit) U vvth (' ) OD ml pi ai- - 1» in, 
(. tjfc M I •>! ipl"^ UN \.\v<i 5 ait I \ Ol Ij I tw ptiNiuin («vu ^ 
fccoRl) leaving ihc trs^meni fo be atnpiititd fiankcd bv Wo 
btgc ptwes. I« tbe other case whete the Ili' was tteaied wth 
laql. (he tragmsint was coritatn«i la am «3i9 base pair 
tf sgraeni. l"be spccjJht acimtv af the precursors was 8,3KS 



^^lZ^] i{ij'»t\ptrmint«)£4<iksi>.tbjtt{n. itxion pnnni, 
aunitv li I X { latrs jh not snb^yjn 1 hit ln^.'OTpor iim 
cm dtjuble siraisded DNA is das to the muks on ihc DNA 
molectitcs. asKS ihst meitms sboiKhe.* k> a large exteat the 
priraiag positions on the irrdeviinl DNA. 



OI22j \iijkt MiKH I t M tin Vi 

a il iiiij, LA<.-.sit OitUlil till I lit UN \ 

fM21j ihv raipjititition cunhtious vs-irt ihc <ijt»t ^ m 
{ k i Primers (0 -1 (H) m ) > ti v, it thvmas T>\ X j i<J 
4f> Tig M i 3mpi S DNA contitmsig 3 .> ng ot tfagmcnt were 
emploveii in thss (r-xample. 




{HUH These exptnitn-iut resLiis <ihott thai tV enrson. 
Goes fjot esienci polvtBcnKstiosi vw far Ifom the regioa 
wher<i the pruners hvbnAze. otherwise a Ki«eh iarger mcor- 
pofsiiofi nsma the satsie piece woiiid have beesi othcrsvtse 
<xpn.'t<.<f hi usv tbfc eloi^itioi ot Uk pntttfs l> thi 
tn v» o 1. jtn > I, u 111 b (b d rci. 1 las 

f;.xampit. 7 

(012!* \i tipirt n ! SuKir tii/ jikU wnthro 
(DIM* U J t iht p id I jK 11 t 1 h t 1, 

i Ullll'^lt, 1 jltv.!/ Hit <(th ^ It! tit (11/ f{ KK s 

on ( It t«r^a )J uv^kx. b\ fhe Ml o<i o unua^Murr i 
1 1ll 1 1 p(il>n<,f iti ijti Hk lonJi u>fis n f l>« «. ifii. as m 
Exaaipie I. 

{{iUl Io ass s thi. (.livtt >t thi i i) I f ! Ill n on ihv 
tmm o! t'le ftivt oi th 11111 XI tU n iii i iihi in i 1 
fi, uion V ii c» n pdTk^i te » n sulIi wi nf n, i-Eit » ui ii 
dUd n d'dm., ttuunwiitt m h w uj ! ft r(.u«n mu 
ijesrtre cii/VTise aiklstioii. flu; rt-.ac(wKi i-omfHions are 
<,<,N^,ribu(l m (Nim I ? rbe \p vil l UiviU » i^ Qfi.S'' 
cpHi.-«mole. 



lJS2(X)5/arZ^926Ai 



12 



Jun, % 2005 



\^m] N-(Jiiaetbv!amim)t>wSvric aciii (DMAR). and 

[«14«1 iS-<3imethyii;tyciac (DM0). 

[014.1 . f../.ji„ ... sJ....<,t. Ml-S MOI S 

pH 7.5. DHAB to pH 7.S. atsd DMG lo pH S.ri, to the 



Ih r s Itsahw i -ion t f f a 
t b n t n It n if 



lAiU sa t ju (<, u fj sun i! u c lt) t v !i ,i hii 1 

It «Jlh fj pUUUlS> <.ttV.Jl ! f « i^lfjjlt ill Ut 

M.t t ti u tl- ut t, hut Lf \Ois allLfc j 1j3 tht. ust ij k ot iK 

target. T>N.4 adtsed. {ii ia«e 2 the re^ctmu was pedofmed m 
s pb'jsphate buficf (O.iH M. pH 7.5 >, Lane 3 watsins ibc 
m ki.Hh mJKjs of M>i I .Ufc,i.<ili «« it 

))N\ !r ht, (uttt Ut>.tlK»\.J u< p^.'iOfmtdiC'AbKb 
ih rfe" f lJ«t 1 1 ii I is M tis (iu<.i1 l^v MOPS buffer 'jt (t f 
M tjJ pit ■> (nu IS (Kd ;->'() f crff be sttn thai tt>t. 
jtU Q tr li I. p sp bulk' putu xd in tq, > ii f jikki 

i !>N \sit- itwttndisv. Kjil \HiK t ifoitKf Hiitivhvi 
Jisnij mt. )i,tits !«, i 3 i in nj« b<,r t pr< i«v s at « vj/c 

mjUtt ttji) I) it^J>n)(.fj K>H Mrjvmr^s JK m i unn 
mmm ot tae products in the MOPS-batTersct reactson cor- 



u 1 t Dl [ nd t^i i<H. t 1 (ftU< dtitu. 
kloiifnv p(jJ¥«ii«.*. Ms" and tlMPci 
ffiM dod mtM tdvb dN'H*^ vv.a >s dt.,«i U 



1 42 



Mkc add !ioo ■>} Vfj, V 11.11 ns c i ini dj i h ir in 
tvrr^J tc a I't* t wsitr halL ind jivUbAtu' lor 1 b<. Ufs I 
restsion was stopped bv the adduioci ol > «! oi. SOfl eisM 
T {>i^ t ) mve a tnjf tnccnfii on i>f appr \mi 1 1 20 

1014^ ioriv 11.1 >■> jiK . t H 1 i ! <ku n n n} 

vnth iO ii>i I f \o Ht iii.J <,il tin t lus 13% \ njti prtt J 1 k j 
on ice With J ml of i(W>; f t:A. Atieront hoiM, tht pfeeij>tias.e 
was mJected oh gJi&ss iioer fistets. ws-djed 45 tsmes wiah 5% 
ot void iX <\ a i» wts vk th LK»n <ff t,d sird toutuvd m 
1 1) j K (f xlUmm I ft ott Hii- npii! \v t n. Mir bs (ht 
tddi K 1 If ho ittivt p t ursor >ni ) t t ii r wj h u prt 
uif )tjtn ( will) U ^ n I Ct) jrttd Mi t, Tht, rtsu! s 3^. 
y 1. 1 M ilw libW bvf As v<. ti rol' t ti^ r J^in o' ^ v> 
earned out wtihoiit the sdctfaon of: anv target itmptatc. 



MOfS 



rtspo-icKt 'hv,iii.sJit«,-»J I H I 
)ind Hi, Mtvs, Itiv smilk E IS HI) roKit ) it,h " 1 iw^Li. ii 
pur^ in M/t ttfj) i J 1} >r \iffiiKlv I'lt dis jin v bvlvv^ ii 
thi. <.ti. st,s spot it I. Ui {fiat bn) u i "stlcs 

ttl-v«j !!)<,! ! Vfr US But s H (tiL Sji fl ii n 
Rta.v!.ioii. 

tItMij Hi tu'l^.r E(r thi. amjljtiuit )i ri, sUon s.in 
5 unliLiit ikus iijiot ttk. d«..,rtv o ajupi) «. ttoa h> 
h k\i \Mi v,Njnik {.tioj-phnti. huK (whith vv s 
ijiiosal in i vinplt, 7i NS<<i tompartd with ihv, i^^lUxAiag 
wiucrit.ni i>uSi.t:i: 

[01 ?''] 4-mfMph.)Iinoc tivl sii!) ■■n i^u (,Stf 

[013S] * inoipfiol.uop fjpioii^! si \f(nu(< (M<)t>S) 



iU I I mil 1 !i (1 ^ 1 o un i »Ui ti imWi 
i u kf Uk r i) ts U ib. (.NtxuRK.li d 1 iuhsj ut U t iit 
m { ih nti » 1 1 fit. ur^a T<.^i ii fs r wbint (.xii tt 1 3 
hkIKk jtumn ttsljaiix ti.d tl 1 .i!li< bifki 
Mt S ^ hijit-r >ri oi fi«i tht ii) ftripLit sHmsip)] 
ntons(isii.ii thit hi,a «.js mm spwifjc fniv 111.0/ fion 
tcadm., to I ntt amp itn-iti )r of onh 20 UfXi 1 3ld ITie ntvt 
I s( t> ilTtf ,vMt m V. IS nMf I w1 1 t, itt <!« pJ h It; m w is 
ovvi 2>0()f> tw"<i toiliiwtd b\ MOl^S vwh 2ftiH!0 iold 
ampjiticatimi. 

[01.451 Ttie festfft^ of this experiment were nim andyxed 
CiJtafilstivdy by cttisnol pfecipitafing the ttjtnammg S0,«! of 
tht ftactioi! fiikfitrcs, fasitsr»a<iing them ki 30 ,rtf of TE 



1 mIK art simwi) iii I'll) 10 ml a,^t \ilh ibs, rtsulN 
*tx>\vn ui tue ijtble akwe. 

! tU4(ij hwospMsuon ol ra<Jam-iJve prcwifswis meismc* 

lejHpIatu-jcUcptudtiu DNA svtilii«»i!(. Ohgtts No, i ,^„'s.7.9, 
12J4A(sM and 20 tfom Jisjimoii; 1 were emploved m a 
SMifies o! ampjitit.\'!l(oo reacHons. JIjis limitiL'd niimoer was 
J ^ r «Ji ih 1 M R so ti U i r J m \<.iihir fhi. amph 
\iUfii iiMiil n txnjMiiiv t!- f nit t v jBoV i% 



!1 ( 



(H47] ifj «.nii ;jdi kMsn V < ( T)W VH ^ nf 
DMf . h>i t ( X iji pi ! T J (11 M msi>, si T i tllc < r n 
ttj^Ut jti! E It kit sMrti MNWihDMAUjftt ubs j rti^! 
tcoapidl «tK[ bUji s\ ^^]^^^■>w^t^D^ltJ Rt.dUfti]& v\ tli 
sod wrftoul laq JigestetJ ttiplS wtstc earned out. Use 
reaeiion misttifes weie precipimed wjdi eifisiiol. rsstw- 
ptnefctl in iti buffet and shcsums 'Wttie ekcwophoissed 
ihrcsttgb a 2% agarose g«. A so«ii>era blot was taade ttom 
JlMS ijel and prcib«! whIj 200 ng.''i73S labeted ohe.o m >1'a 
tofmaiKj«Je:'3i<SSC at C. lor J, houjs atsd washed Wiib 

0 i^Sst y JO Irrtf n X JOO t >i m mth,^ t<n i jt "7° <• 
Mombruc victa tk\ tij.td avm^ n jjk.aiin^ piisphjitt. 
kktii "in ^ ti.tr yfiUiiStj roil t n/o 8i chtm Jnt 
fH4ti] niK U t(i s<. x(x , ,( 
tlsifltt,^ n<, p ) u^l <. i fttt jtipliiKitux in ij-h 

JtfKi i U (p<m [tit s[)<. (i li.f<iu<, Jii Itj I IK II iU 
•XM rt.sutN L-rt U i not « h i t)\l Mi hv vsht ^ t^stn 

1 h K> at fpof JDOO (d^ii not shott ») of i Ni>f)A/ ti i» 
UUj il t«nL i) VKith tii>, ft Ktfw) io;i\tlin ln>rt tU lo 
template wiirtro! sample. ilK tertipJste dependeiti *vtii!ie*is 
with DMAB {hKi. U. lane 2) produwsJ DNA that {jvbrjd- 
aiic witn the labck^f prolie. 

i 0149] ibe E*twrc aad orsgjn >-)t the noo-tCMSjpssle denvwf 



lixaiRpse I f 

01 S»] {)Uvfmj'j«l» 0 ul tht Nitf-R. >f lU Ltjds <>J tU 
Amplihcd I'roduct 

OHlj {J lit pR>Ju I sifiH! a-, ih itntpiai lo- 
pt^Kmri slHit f i It tft t t jiii I il ■j!>^h\ Isvbtaldbnt 
Dluni ends. Oae method or assavujj; Jcir the pftsent* el bluni 

J dx (vtw^d oa tijt oottotj ibai tits tnoittui sttil t»idtc_o 
MiJtJi etsd Ij^satioc. Molecuies with 'T3s;jied emk (stntjie 
stranded talis on the j £>r sjnd^ w& not participate its the 

Onai [ t ij lit. )uit )Ui ' 5 r Kill t )s jj Dnr i si 
tlifjiKtl svnfiM^d uiiu ifid iks IK. I <niKwili 
notiiml rptas h rvtiEi u ItRtuNt apo' iijispn uiiiK 
10 pkispfiorviait ine maA oi: ixitJi sinsJie .stratitftt- iiiid 

Joii'ilfc striukd in it uits flusv, s pijosptor hwt mo! 

tuts » n tVtt h^lttii lIMRt, tfJt 14 1)\ X jiwst lit 
ima »{.l(tK 1 P\ \ ivt ax div n,.,at)\ xntrol atitf d 
PCS untwlvi 'iisplutn \vi!l i t i>.lh poMim tfiini 

OH^j \x ttn iit X t« .0 fht tirvjotuJ.ilU 12 ( + 
f)l,ixt Ht -ttiiK ( i lit I xstJtDU tifitw ijitfiifh aiupii 



lied prodLti se ett ^cK 1 !iix ix n i i j ) r ii£ n ijnt 4 ot 
IK, 12 Ns->ttte thrt ^ „ ,,f! « r x,t 

ilx\,Attl a rt iiii ti tilt t 11 {It t 1 i \u I ft I lion 
rois4 f 1 pMi% om f I it( h fi k s. Hti ttd 

JJHp J (l((JUUtilv II X iHlH liJll IS I t (1 k "SJ ltd 

tf H uttotd Oi-f) )i iiit i tfit lu il il pt Ikix in 
iiit{ 1 >n ol _fi+ II u I « it ) li til >\ 1 xinfi 1 1 f sm ni 
alttr IigjiiOii i! il "i U u t iht \ it nii twj ii !A\ 
iKludtti to tbtt ittj n lit J p jiutt t xt> tttni of 
lai Itwitis )J "It It tp It iti V i )<>( })x r i I Ji itu ! sx t f 
natttial Frott) h>, { i* tion c 1 ihi. mili^ ltd tnitt a (iactx S 
and 6) was noted, botse (SKttcnal letY at tiw postuoB ol ihc 
uffli«ate«l SHipiscon m hito 7 W3.s aiso ntjled. it i* {wssibk 
ittat thi» cnaienat does not paflic^^ate iii the tt^alton reacuon 
Liecattse ot thfi sddttm ot A k> tae 3' end ol the .tmpUccifl 
wbich is a prapmv ot tiie Isq polvmetiise, 

JiXMtnple .{3 

}015^ Vip jfetatKB fiotn Son Dtn It tfvd Itnp it 
jOlsO fo t\pliit i>tc hfsj kvvl oi <iM} ! ti <ifi ii a 'bix 
XV I ill il V ix ■I'.tHTn.c tbd X iKiv <it i5 1 prmi rx rn h! ix. 
jt t tn inlidk {AAsvflii MX i ,( fit) tht tttJ .1 



i !f V 



1 1} f i1\ V tj 
i )) i i t t<i 
f dioatlit } 1 



S\«b X, til t X 1 ^Jl ti i )1l >iN fU t)i tit 

itni) i tt c fj c t irtN 1 lii t iii-ii] lu lit d K i))t ttfjft ax 
tant 111 it lit jit¥,i s I tiki tli\\>ti}i dii s/ta<i 
l>iL » pit v\ IX t ticj i ixjri!. 11 fi ! 1 If 11 0 ut t xttdfjdt.d 
nW piAuig Ibjt tbt tinuli t stria ltdbfmi i tlx tan xti:M. 
a* Biittalion points ifsr rcplicatittts, 

(;,xani|)ie i..^ 
Atnpjt*tit«j ftim 5 N \ 5 I n li 
[OISS Mthtiagti It bjs iit I ilti niixiri j I \ nt. ) rt ii 
nvtrtu.t tiii nWtipU *n}Uu it wli «. « til 
^mtvtf t li ! tv jiik tt rapkv R\ \ i ( i ,1ul 
V )cii%l\ lKdiil>(t tr^^c^tdU\\l1 ittii! 



J II 



ipl 



l(tt It 



i Irtff 



il S fii f 
S" i N 



11 ltd fi ni{dxxnt,tli -vLitrv tqutu \ t ^.ti n m» pi 

12 this t daxi-t^i viivx aiuplititd uxmt, St laii^fti t tid ti ox 
with at! 20 pi-iiii«!.s ifi DMtj Iniitej. iiu^ dmcstisd inpth i>NA 
was ixt,d i<i I ccsnlfoi U stti n U thtrt tta<i 
t^ttisnt XV nib SIX {>i(ft It thirtitiisii binds lnt 



ism .(Hi.;, "h J^u 11 ui !k I f\ \ h fflplatt hiuU utj 
apptar jx tb^, h,j3i,-'1 it nti.in.lt! s\nih<.M'> SL<.r in Untv i 
atsd 5. 

fftlS?] ibts demcn^strstes that tht: sivstem ts capabft «i 
uujiMng th« SNA irsnscnpi as a (cmpiaic \Viiao«t tht 
ijUrotSuctwjfl ot a.uv oiher cijkyi«c S.H;sj(ics ihc KJcisow. thus 
pa>v(ng ihai the Kieno%s^ ciK-vme can ascd as ;i reverse 
trasiscnptase as mdKsled i» the clisctosntt, J bjs resoli TP^as 
siudicti tnriUer hv mjikmgi a .Soiitbtrn Mot t>f she ^tt setifl m 
I'lG. 14 ami probng wdb mek-translaicd huitmvlsted mpIS 
D.N.A.«sms » flick tfmsJafioH kit obtajuetJ hf«ji te/xi Kio- 
L-txm fji As v.<.n tf. HO 1^ hta wa<. liU tt no 
hibnOi/iUx H tl>t >r<})« ts fhi ri.<>ci(iu prtiAn' of lU 

vXivii 1' ) hcijt'Ui t \ )s ibsi.Acd^s.fihtht RNAdtfived 
'oat n (Ur. }, 1 i as tht DNA ttmpUft d^mui 



Example .{5 

iMttt ri.i,i»i <.! U>! >! p i'^^)ui i,i ) iriLt d 
si,qui.fn.-v^ dttj^ui ir » rwtwiivtKt in i ' h i 



[01661 where P reprssents alSYlatnme dU, and thetclore 
eibklfuin modifacauon aad itie 10 base setfitsoce stt t>fl: bv 
cashes (■■■■AA U:A 1t.iA Ai - ) was introdumf to provide 



Using Libifitum-i..3beIe<J Oh- 



[0.161] Ibsxe ohuoBiiaeolsdsa; wtih ihe sst^ueisce hst«d mi 
HG. 16 were prt^aievl aad klx^kii fl, F!C aod P3. 'Hic 
uniatsekc compfcrneat «1 f. u:* was hvbnchzed to ua5abefctl 
l- L ITse mioot I JC: H tor the hviir(«Jw8(io« was 1:2. (i K: 
ai a coccefliration of 0.13 O.D;mi ajid at a cofjcefitratioii 
cit 0.20 0.f>./M"i {-Ivhficiizauon was perioraaed la IxsSif; 
{or two bouts St 45^ C. 

'01623 At (jj-ots oi llw H-^nd wtrt jn ssai iLftuan 
attiouBts (>i ct}aih«m-lai«ikd hi {Hh) m ix!>4>C sod tacu- 
ftateti tor lis hottts enJier as 4.^* t.:. or ai A7' t:. lire ratios ot 
Mb obs;o tt) the nnlabskc osigo t^K. was 1:1. 2:1. and 
4; J, (Th* l;i reactiott ««Jts»ne<3 0.031^ 0J> of She HE, 

0 ttfn O 0 of i 1 ami 0 0^2S O D ol i 1 { ) Ai K <,iid o iK 
mcLsbsfitin pcnttti, SO «l ot each mixture was incubated with 
sO/e til diaxwnrotJt nwxiaic lor 5 tsj«5«5cs at room tcmpm- 
tuce. lo prcpart the rfiazoniiiro tntxtare. 1.0 yd ot the dtazo- 
murr M a viluitifu . pO n V ir ( M U( 1), ft as adt^c J {» 
«1 f.t .f.d t!hif«jji Iwflei {JyS«ir ,H(J O; M KTUXK 
ftrepsrec! h-e.sbi. I"hit diascomym stock s«i«tion is sforsd at 
-20* C, 

1 0.1*3] Ufitfcr these foniJitwns ilse dia?.tJfiiijiH wiJU tiestroy 
the sfuori>Si.-s!»ce assttaased mth ibe ct}adj««i «) sjngfe 
slfjid<do!ift..iii(.ft<}udts t ?,L«fo}^it< Pjtiejit \pph- 
Ciiiion Pubikstkm No, 0 492 570 AL pabJished on Jul 1. 
f 9&-j. based on prtomv d<K.-(i(»eRt. U.S. vavtai apphcattwn 
"^^r \o <P( U7jt) tiled '>nfli^ 2* iW tht, copttji oi 
svbidi are matrtsotated by retetsFiws. Biit the diMXtmrntn wilf 
)<>t UMft>\ ih^ fluirtsum t x 1 1 tit I win t)^ Pin umi 
!hjt h\s mti-rijj ted in )h tu h i ] \n<\ 1 1>\\ lU 



lUiifi 



Itu 



tU 



I hidi ifi 



^lijj DKkoti i ^ pnn rs sn h u dxXh tupt '.tit) 

o.flius n ii. ti^mt ... H< i7 ihe ttbitn .n 

fihvkJo iif>diMhci,sthv run i.thi^jHm 'ikluiobit Kiit 
ai 43° C. than a! 37' C 



Jthtii 



1 liK \K. 

as 1 (V-ir-ast 
i.« iht, oil 



s^quuKv tor UNv II rtMrulior (,»/■>• 

Tk r pf wit tor u itu }t 1 ^1 f if » id nil f IL. it 
rt)j_h Ik <,vp<,t,ti. n i n rt re \w it m i m tr it n iti ii b\ 

ire nORK i p> R KM 1 Uu si ,i i r.nsLfnti nbvl"ft\A 
tiler St til-* 1*1 j t sji) d Its niets eot tdin o 'ptis 
. (t, ! ! » ( 1 i: 1 I IS tl s ( s > mtras iIm< the t>hy.> 

s<J-i... t s , i ,1 St ti U I RVA hit is ri ids. bv 

Um ts RNA i»)vm«-as« iij viuo. 

E01.6V} i he effect of tbis ohgoaticieotitte on sti vitro tran- 
scTjpttatt LiY n sae 1 3 txsivmecases trom an M 31 plasmtd 
coiisu-uci {pIBI 31-iBH5.3) Siid from a BlucScript tl plasinid 
constru*M (pRSIia-K^V) wa.H studkd. See IS which 
contattjs the sanse tatgej sequences, but m a "spljt arratigt- 
j^ieni. Ihc poivlttiter sequences of thcsi: piasmuls are given 
lit HG. J8. (>>rnpanTfg the effect ts! the ofigo on these mo 
tsiftcisart targei. template serves to paitiailv cf-tntol lor tlie 
possible isoa-spcafac iiihihiiorv effects ot ethiduin-! groups 
on tfjis RNA pulvaictase* bec-ause the ohftoauclwlidc wt'U Id 
be e\peeiid t ^ (irfub 1 1 iiiM nptiitfj <rou. ii v > m >l it tnu 
Ijiijung Jii appr 'p'' ^te pnn 1 It r ird i-ss 1 1 h spit 3 1 
Ut eLel ivtt. djt to Ui i U s UK I (1 ji \ ( ii ihi. 
po5vraerase rather ihaa with ihe templiitii. 

[0170 Al it co( eent dt oa < i "SO told se ss o o (t, n uete 
ottde (0.6 tfM ts«a!> ovtr p!asi«f<i svith either the ailvlsmriiie 
labcikii ((!ig.oniiciei5t«fc. of the ethidium taboled ciiwoniide- 
oiifJe m a iraascrifrtiots reaction ninctufe. ttve ffihowitig: 
rissttfis were otw.iMeti: 
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(0171} These rcsiths indies se (hat tSit ettiiijju£!i--r[i£MJif(t{! 

-txmlifl licit (.>tigf)f*:itm-:fKv. isi^apabSiMi^.specjj.U-aity if.ihibiiiiit>, (rajKCfip-- 

ZZZZ 7^ ''^ Ix^'HtKns. fc !) fhu I p noti ujnn 

_^ — — ^ raiilthjio l U^tiioa todfMi ™.xi DNA Ihns, if,.. c;&;t 

iR'wSf.i js dtfltotJem 051 the scms-'iate DNA msd is nai merely (fjs 

alsslMJCV T3 Sosje .1JJ l-» result ot iHtiibiijon of iha i .•■ polytjjcrasc tsy sfje eitsidniin 

^«***«^ ^ [01721 Maay^*viou* varia!«..is> v.-i!J be suggcswd to t»»B 

?Bs;)!.Hf:v Tl ASlylsaiijjs of ordiriisfv skill iii lf)C .irt in light CjS the 3ix>vc desaifed 



embi;ia-.(f hy the si:opi^ ;ifiij s{)i; it <:ii' slie 
set forth if! iht cMnw wfiieh foliow^ 



sstgntaota ota-t-tajt^ao aa^^s^goc aoottttna? ritngresB!!!;!! aaa-tgaaaat 
4t<!9ict<iaac attccsatssa acastSBoqa aat^tatsta at^f^ftcaaoc «;aaa«eta<;t 



i: ttcctc-tta* tet.t.t.t.t.q9t «!c»»«ecq4:t ttBs;««ost)a atataata^ 

a et;fi1;t;ac««a ctcttrtfcssa act-tsrt-ttte a&aaacooto te^etatttt 

cftccp/c-tggt »»«C3«?ggt t:«i:g«i:«5S:<i tri-.gstn-ttas -ta-tscct-roi; 

t {(tf«5tessqt. at:as«K«»,sa qttqaatgtg grtft^itffctaa 3t.ctt:s8«t.q 

fc Gfcacctijtaa taats-ttiit-t <;cq-etes(««« sttttsttaa aetagatttt 



lJS2(X)5/arZ^926Ai 



-continued 

aaaijat^d^t ^ttta^^ -jtilic^csccc t-tatttagt* ttaqfjttq^t i} 
tggfjsit-tiicg tattttKccc g-fc-fctasTigQ* aaettsstsa *g»si*iiiicp;c -tttagtccto 
(S««g<iO!:o::5 •.■.sgRogSftSfi tai-a-ofit^ytt wjit ■jctt^t. ist.-.:t:c<!fl;:<!0 ■.-.gagggtss!? 
yat«««(5i:aa aaij jijije;*^ t»a<;tc<;«tg caaacusuau Uijaaoqaata -tataij^-ttift^ 



t»ct»a«g* ctgaaaaaao gacaaaaatt ta^fttejtta egctaactdt cagagttcto 



aeccsijetaa taetaateet tctat-sgfjccf atttstoaqoo tc-htaatact ttaatgt^te 204S 

afaa-taatsi? g-ttctcsja-iai. i^g^aa^^^a^ eattsactgt t-ta-tsis^ggo a«l.g-tt.-ici.c 2ies 

asggcactttia ut-uatjtSaaa aottattaee agrtaeaotso t«(^atc»«ca saatjaaatijt iiSO 

at.g«<!5<!ti:a t;t.g5«affg5fe saattoajaj actjc^cfc^^ ccafctotggt! ttisatjaag 222« 

ati^i^atti^gt; t l.$s»lAt. ■s««<!g<i<i«a!: <:g<;sl:gsi!i;t ffSfSftsfHisM'i. I'Mf-tg-lctawkg Sas* 

^^■t^f^ffi^^cg^ <:rctiggfcgcfc ggt-hrtt.ggt.g gn^jfttftte^ft ^f^f^f■t^^5^c ^ctgaggcfcg 5i3>lft 

i(<;<(<(t;t:ijt;<!« yt-gtyyBtjgB tut^a^s^a^ gcgj-t touijs! fc<(<(t;yyij'vij-- <;(i-it«Btj!;ti} i46(! 

attttijatta t^aftaa^atf goosacttats staastjtjgsi; i:a1;;3aeagaa aat^ssgtatg 24«S 

aaaas^isij*-* acajftct-Jtac ^ctaaay^ca aaettijstts ttft3?*-ta*l. gattacj^tg £S£S 

«t;c(ct;at;««a st.-«t:t;t;ua«« ysjt^ae^ttt ee^gteott^fo taat^ytass c<}s««saa«i} jiSSO 

gr-gasti'iMic: ?;;T'.:--.f;i><;f;si; ttsossaato^ (jtoaajicfj ^gaa^gf-ga* aaitnsnnt-t 36i<S 

taa<:^a<i!i:aa 1 1 1 ■: ^| t: tuitiutaeott eeeteeetea a-tagfS-^-tgaa tgtctjctcteti: ivoa 

t-tflirc-tirtaif cocttsgtaaa nnatatgaat i-.tt.!rt:ft*t59 *tgtg»ca»a uraaaetsaf, a76!"> 

Kccgtr^gtrgic otttnetjtts: stttta-tat^ ttgcsracct-t t:«t;gt«tgl;a ttttotseg-i 2820 



tettjt?? g-tts-te-sate tqatattaoo go-saaattae eetetjftfrt* SOfS 



lJS2(X)5/arZ^926Ai 



-continvted 

aooijttett? graat^ataa^! gaaa^scscc t-gattaStija ttgqttteta e 

»«f!S>5g»-!:5 ggatattat* fc-fc-fcffl-fetgtte a^^aettftts *»-ttg-ttga« eaacaggego 3I60S! 

gt.t:ct:5e«::!: aRttttjasRSt g-t-t^-t-t+att gtifg-lcfjw.k. gg«<i«<!«a!::; ao;;(:l;SRUt* MS<! 

Sty*««(5tau tttsstattct cttstts«tt( qctacaaas* tjootottseet fiaatt&jiitg S72« 

it 11 -t+gt .jja'^^nsai iaa i, „t-„ tn.t.sas'-Si tg>3^tUftl« 378S 



gtc-s.t<{«get tcttatttaca seagaaTjtta catfttajt^a *»*is»««<:(ia octaaaocog 



qtttaataat attettttge tootfiftiifj-!;-!; gaaatqaata attaijcfitCT: ijeije^ftt^t* 

g-taaa-t-i^g-t atl itaaajca atcag^e^aa teeijttattg t-t-tsftaaisga tg^aaa-ictgi 

actgttacstf cstattaata tfjaifj-ttaaa se-t3raa*at.c tac^caaecs cttitatttat 

gttrtiangtg titastssfett fcgata-tjsft* ggttc&afetc cfcftocataa* tsagaajtst 

3a-i:i?:»i5i5i5is k:«t;t:ga::<!aa ■.■.tgsoasnat n-tijataati^a gjaal »l ci»-.: 

g«tA.«-sc<:g crcctretcg tggt-fct.att.t. gtt.ssjftftfta atgataa-sgt, -sactcaaaet. 

fcttflsaafva ataauyttBtj gijuaaa^^at ttaatactfasi tt;<(t;<;yaa'»-- <;t-it(itaaai} 

ag-tgsaissta aaf-itattti. agafcaaeoii eetsaastss t-t-ts-tastgl. tfatttjcca 

•scttiaccaga «att<jatt«a ^sjijtt-t^a-ta ttt$a??tto o«(c3a55«<fa sg«ttta«at 

fefcfeftaatfctg ntgntggntn tsasfcsftjoc astjttjosg goggfcgttaa tuntzcssncqn 

itfcsaa aaatA«tgec *g«gceaegt. 

;ci:r;acgc sttsaggtca gaaggcp-to* atctct^stj gccagaatgt 



■si;<(<(aiiat:Stt u«a!j<jaa:ji.:a asjata^ttt'S asrtt=tt.cta ctica<t<fcaat; 
aetaateaaa gaasta^tje tftcsaegg** satttgogtg atggaaagaa 
gij-tggs'j-toa •3t5.ittat.aa a««<;«cut;e-j caaijatsotij q!>qta.;i>q-*t .:. 



lJS2(X)5/arZ^926Ai 



18 



Jun, % 2005 




lJS2(X)5/arZ^926Ai 



19 



Jun, 9, 2005 



-continvted 



«2Kr- ess Xi> Si) 4 

ta)3> ORSASliSMs ArtiGeial Seisnanes 

<i2S> OXHSS jEi»?oRijATlti« ! !>ais<srip^.itsi of Artificial Sacuenae: Syathstia 



l"" "'•r'sT^O^: D^fcct 5 ftKtiaoial. Sstjnsnss! SyH-ths^ic 
prsKer !ov aisc:i«j.e said jKSduetion dtirlvts^ tectn 



oV^,A<JlrfC ftr+tP.'tal ...^.^tfj.-'Pc.t 
<22Si> eST-iSES mfOSBATION: n«6Ci-SpS-,i.o» af ftrt.iStiial SfttjHfersCft! synthseic 



sse i» so 7 

OKS&SISM! A£1:ii3>9idl S«>^iec<7e 
<72ij (fl.-.--* titvWWATiON: n«6cfipr*.a!i at: artificial SSKjiiftrsftfts Syntheeic 




■:2i;*N oSSMJiSM! feitiiSijiai Seigfaeccte 

' iN5 ^ j5Ai.0J.s Bei.v.-£i5>siaK af Aitisieial S«3[**i*"«! SyBthesic 
V ' - V V. • aa*J pijjucticas jjoi-ived ErciR 
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<413j. ORSASiSM) Artitseiai Ss-^usRcs 

«rZZ3» oa'-iifK Xsy'JSJJSATXON : Descriptios s>£ AKtifieial S»<5»*ns*! Synthetic! 



ci>I«i KJJtJ SO U> 




■s22is- »5?:iitS ISS'OBSi&SXOS : Bescsipt ies AKtiiieial bftijuftneft: Synthatie 

SS..1ll!pl5 S«<3!!Bnn» 




ssQ ~x> so ).S 

«223? OT-jSB IS!P(5>5S5&-tXOS» »«s<:sit>tioR af Aitiaeial 6se[^iOi4CO! Ss'B<iS*e«ic 
priifist £oE naslslo asid pioctuctios lierived Ecohs 
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Ufit%»XSB: ftjirtiS«i,ai Sequeftcs 

prinsEK SoK n-.jriioiw acid pioductloa cbsri.ved from 



^ OTSSS TSIFCiRSSaTIOSi DasEKiption ai artiScia.! Sis^usnca! Synfchetio 



ati<ia<:<!««;<)« «taa«<;a«t;a «atsaaatta 
1*1 9s SS{J S» SO £3 



> ISJOSSiilTIOSs Cssetiption Attiaoial SB^Sieticei SyiitSietic 



i*SAticS«! Dss<;siE>tioK »f AitiiSeiai SsisiiSiaffS! Swithesic 
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atijaooatqa ttai^ceaa^; oticifassts:* awataaat 
«2J0? 6SS XJ> Si) 2« 



> ORSASliSMi ArtiKcial oeisnar.es 



1 Sacuenae: Syath^^ic 



2-*l(>. (canceled) 

91 Xnjn\ !R PR f rfr lit ai o) t*. ih iS -ii t 
^Mi t V 3s ifitrtsi villi pn >,t iipHsinft Uit st„ps 



{h) «>nl3C!ing sittd siinple wish a 
(j) nticicit: a«u! pt«airss.>is; 



which pnuier ttMispi 



U linn 

n uh t L IK <i ii.., 1. 1 1 is 1 If kaM 

<>2 f 11 p >v.<;vv >1 t! m <}f v>K uu id xmiiKS^ (n) 

<. frpri<.<, m k ittvtJ i uck.s unui>viilttt i u J[t,0!iut.>. or <i 

93 I'hi p'-xt.'*M >lt!H) VI V.K fciii lU pnmvfs (.11) 

< frpriSL svt}Ut.£K,ts ni n>, >mp v-nu tirv n mi) Jis jnt, 

94. pro 



< n prist ir<. o lix i 

95 IV prvts i 



i 



npci 



96. the pvottss iji i-Iami ^i. wbcreni sasJ tiui-.ieu: aciit 
prxiui-ins^ t, it IvM ("f> v>>mpr)\LS HN \ () HnK v 



ttUftn vt>, wherejjs said i>NA potv- 
'// UNApoivmoras* 1. Ki««>w polv- 
xiKuX fftiffs thtfj wpti ht Ht ■>< r 



1 f 11 X u 



fCfivmerase. 

«9 Ik n t.sv,olrfim> > 
1 1 sti.p (i>) 4 1 t> SIX ! V t 1 U f rs, >. 1 r H 1 
spctUvhUlLd ^ ti, 1 ud {nor f tj )t Uctuf 
both. 

im rat jfocc* 01 t ra 01 Vkht-XEti <; <f p nk-s 
cotasjnse s 3 -hydtoxvi isroup or an isosteric t'wjfjgwf ituoji at 
hfiieroatcHtss, 

101. The process dKK« MH). whetein ssid heieroatoms 
comprise mtrogea or suifttr. 

HU, An mvuro process fesr pKitincinf' tnor« Than one fopv 
of «»d«c sods ot (merest, said process wmpnsing Ihe stcp$> 

of: 

) )f \tfi(i < (ui U Kid 'lainplt. ujjiaiiif L, ti \«s 
} ikd it Ui ri 11 «-aid niitkiv udsflwtcrtst 
• bt WMiiaamft said sample wKb a fsijsaure ajmprisintj; 
U) luidciii; acKi precutsofs; 

(«> on<t or imore spaalic potvnucfefittde primers com- 
pfisjng at. leas; cute, ritxmiicfest- acul seafnent and at 
ksst one. iJeoxYTj)>omtc}(i(c .icjid segjiunit. eacn of 
ttih th -"ntrn-f toropjists ^ ^cpicati. t « pkcni.nf m 
K <livui it MtjtJtiKi. of vjfd mik <. 11 ds >i t jt 1 



iflcc IV 



((((.kiv ,«.id )R<f t.Ht> 



(iv) RNsse H: «tjd 

ifKii-Hv ttKr itu mill iplttopiv'. 
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103, Vhi> protsss of daaM 102, wherejn said pntners 



1 Uut )J 



a combiiiauon thcrtxji. 

108. The process at claim 107. whereia said poivmeras«s 
tjcnvwJ from tfntrrafiphiiiii; bacteoa comprise \iq DNA 

tfB. Ibc pfocesst oj <.ia«a 102. wbcritt saiU tmxtufc 
rciCfied m step (b) comafises nueiesc acitf prc«ifsois, one or 
more s^peetiic kbsleo polvnucloUtJe primeis, or a corabms- 
tiontif both. 

(10. Tl»e i-'Kicejs> ot cisjm 102, wberem ssict prasjets {«) 
(jfjfliam a *-hvtfrosvl group or aa isostenc isonhsstratuxs ot 



)i uiiin ttO Nshi.rvjTsit(. hue 



t, >. i,ijsti ifU-rtsi -.111.1 prt»n,'4M,-<nipti-,u)^l.h<, xiv.ps 



Ho Thi. pri)ti.ss ot dam 112 wfecan xan. pnmtrs (ji) 
btnhcr comprise deoxvoboaacleoitdes, 

I f I in. n..; catih-.t* ( yom^n DN \ > >K ti n KN \ 
}.) rv%<i-t t uivripi I < r , mibi imufi tU u f. 

U< thi. (ii>Li.<i> ot chi 1! i i ^^hl.r 1 1< nc I N \ j i 

iii-iv pi Ivn fj s tfiNn! ti >in {ti<.rin( [.h fi^ I K'l j t. r 

!!<> i K on t Jim US \vti t m sw j lUtju s^s 



rx(N ot f.ni U2 Nil 

lixkli p>U<IKi>t( L p 1 



52!, Hit pr;>(t:s;S orckisB 112. wherein saitJ pruFiers {Ji) 
( (im 1 t * id jxvl jjfoip "I If iss vKitt ioiti^uiHtik'H of 



wtiercjti s&id hetertwioms 



(a) pww!(fm§ nitdcfc acfd.<i of (merest; 

(b) wntarftBS! said sample wrth a mixture compnsmg; 
U) luictcic acKJ precursors; 

(li) of» f)( mo(e sj>ci.-ilie aijiof vsner pnrtieis compf isjug 
It kt-rt ime DW-* mc(t n) i' v ist RN \ 

M.^()(L((l C Ivi) ■>< \<.) i i) J i)H U (l)f t S <. ilU >.t 

tomj li (( I. )t<n 1 1 1. ii 1(1 ~i (11 II Isy iiiiilin 



I «Bi(30i.iiig &-nd st9ai])k wish a tutxtnrc awnpfisuig.; 
(i) tnitScjc acid prcdifsots; 

fii) one or more spsjoific jKjivnsickotKfc primers «tm- 
ptjs)ng Hi kast (me nbc-'uticleic aod segcttwtt, each ot 
wbich pnrocr coitspnises a secsiicnct coKipstmcntarv 
(o a oi.sdntt ?«<jac»cc of Siwd nacJcic acKl.t of sntcr- 



t.il a tiacicic itad prtssacmg 



0%) KNiv it and 



>..iriMiJs; (Ut tuJtu auyX IS \ priHfu^x i 

poivnacieotitJe. comprssmg «n RN,<V;1.)1S.'\ aybfid, 
thtfe g«.t era (flg a sub-.) att >r HNast i! 

(ti) diiitMrtj, <iiid s«b'>t«»v, wi b RNiist H t( rttpo^i. '.•.id 
fiKuivit e icid ^vst)K)t A)d alf >» aiotbtr pr tt><-f 
fnndifJt; ewnt to occur, ttiereb-v pKiduciug malsipk 
cooits £!!: .said aucfcsc acriJs oi interest. 
Hi I m pri-K^.w oi ehsm ill. sfiisnima said prmiefs. (ii) 
iijuisiiii itniJiul tiks uaiitUitm. ni^l iitiits )ra 
«iHitnj.;iti«s dicrcof. 

U4 iKif*^^* <• ' " I wKr. n iidimur (ii) 
fi j>ri I. '-t- HtiKts fi tlv trap V nu tttv i> <i d dis Jtit- 
seoviencc r>t. nu£.'li:js.' acids (»teri;5,t. 

11^ iKpiKtSM ..111 i4 wKit-nsiid t.HH.S(..l) 

unpiisi. fnirr iStat 1 tfi 2()f) nor..ompftmt. a )u la^t, 
Diules Of nift ko! idc auaiogs. 



(«) KN.st H and 
(t) (r< I i f 



!) I 



iiU ph 



1 j 



124 li) fc>v>.<.s oJ vlai'n t;" viri) r^m ^mi p nu-^ 
<.ompri>.t Tt( J tivJ n«vlt,<.ititits i atin dilitd ft ivko i<k^-> or t 
tcmibinanoft (hereof, 

12*! (h^ prxv,si iti Jii-73 ilS, AhvCi-in Mtd p^jin.'s 
luttUr tOHip ^ <,t,xj«LtKi.s ihit are. r»onc( tnpkftKHtars o 
said dssiffici setjtsence oi .said msckic acids oi interest. 

126. Use pivicessi t)t daiai lis. wheteHi saic! pfimcfs 
cojcaarise Itom about .1 to 2iK uojaeoiiipkiHsiitMrv tsude- 
otitJes or nucmit tdo aaa!oi». 

127, Hje ptocesj ot dauK 123, whewim tbt nucfctt scjd 
pfod«csHi> catafvsi (m) compases DNA iX>hiineriiiJi<is, RNA 
r ) \mLrj i rt\tr i. i WMnpts-M. or j v-ombjaation tbtrc t 

125 111 jir 1.1V UUaiTi }-'' \shef^)i said UNA poh 

ijr ^ / iM)\\r.>\m..ra.svl, Kkj)''wpoh 
^ f Kn fd > n%id trofii tlKffTfojtti bs. ba^'i'- J Of 

529 f>u jm tvsf.ti.! (.1 IXv'buui Mnipof,mu ><s 
tuivti i<m hv>T.nopbd(>- bitttru «-t n p'lSL htj TINA 



25 



n» ill (VI L*^'^ It m \\Uf n >.u1 tiiNtuft 

Kisi ol hoVn. 

H! flu f x<<.5 ( i th m 1-,^ whi sa <t pnti tf*> 



pr':x!ui:cd Hi s-tt{> to ru at tit rale a prsiDcr OiHiJum f.jtt. 
(tn.rt(> jU(\vjil nus^ jr^rini. c tit t ) u fil 
proiittcioji mofi; than oni. aspv ot sani ItNAot ij)iciiLs,t. 
134 I"ht. p) M-t-vh ot <.iaim 1 ' winrt-in sjid pntni-rs (w) 
compnse moclsticcf mtdeoijdes. laitnotfatterf nudeotitles or a 
f;«mbiiia)i(iii theffot. 

B") lU p t<>v <.it(.lami P ufi u ffl sjni pn«Uf>. (fi) 



^^l t OI (. ir Ml. ft p' l\n it.ki>!ittt j t» i(.r\ wh<.rt.jT v jtct 
priiviers compris* (A) as least one rfbonudeit; acid 
segment and (B) s sequence compsemetiiafv to a 
cisUnet setjttence in saws RNA of lateresi; 



t(J) Bsmg ssid ONA «wv as a teraptiiie lo produce a 
doubJc-stonsJoJ coov compnsiina a second conv 
^omj Itmi Hi ifv to sn n)S \v.f ^^f^tu< n-. <i^%) 
atitj 

(i > u moMti^ fiufi libou k1i li. s\.iJt s(,j;i n 0 o s^xd pr m 
erfj With SNase H troai saiti doiibie-strancieii copv 



IV. p K< 



tHft} . I 



»37 i>t p 



. wiieicifi sifjd pfmtcfs((iy 



claim I whetstn said primers (li) 
iurtber comprise dtKsx-vni-Kinacleositles. 

U8. Hse protsxss ot claim liJS, wherem sasti n«deic actd 
ptoijDcaig catalwt* (su) comprise DNA t«ifyjiit!fa«t, liNA 
pDsvmevase. reverse trsnserqji^sc or a comtJiiiaiutit thensoi. 

m fU pr uiss<! chit) n8 vihtfv.u<;aidDNAp(>h 
n 1 s <,iiut t / >/ ONA^oUajo-aj-e I KSmov^foh 
iur St ] jjvii riAv ttrjMd mT3 hermopbilw, b u.tt.ria <r 
s t(t!ii!Mrsa!ion iberooi. 

i4« Ih*. i>i<>>.\ssoKi^u( IW vUia 11 Muif.<tl>uu>.^<.s 
t».mt.J li-ora h^fiwptiJM. fMUtru cnnj st, 1m] 
posycHttase, 

141 Jlit.prtxv<*nlvl«m91 w -jtrir wd rr i.\U re iwv tt*J 
Ki siqt (b^ compascs audcse aod prcciastirs, one or more 
speeittc tabded potvnudotKk pfimcfs or a aimbifiatifiii ot 

142. Ifec process ot daim i4I. whctein said pfinwfs 
comprise iiom a}>o«i 1 lo Mi floneompleinewaiv intdc- 
otitlss or imcscotide itnalo^s. 



